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Traditionally, the objectives of mathematics were centered around 
drill, short-cuts, memorization of rules and mechanical manipulation 
in computations. Today they are directed toward mastery of ideas, 
understanding of concepts and computations and ability to solve 
problems demanding logical thinking. Attention is now being directed 
to the process employed in solving word problems. Word problems are 
often used in mathematics to provide practice material for applying the 
principles of problem solving one has learned. Open sentences as a 
useful tool in problem solving are gaining widespread popularity. To 
write open sentences for problems, one must be able to translate verbal 
phrases and sentences into mathematical language. The combination of 
phrases and verbs makes up the complete mathematical sentence. Pupils 
with inadequate vocabularies in mathematical expressions experience 
more difficulty in making these translations. 
It has been found that the abilities required to read the materials 
of some school subjects correlate less closely with general reading 
ability than is true in the case of other subjects. It follows that 
^Elizabeth A. Simpson, Helping High School Students Read Better, 
(New York: Science Research Association, 1954), p. 30. 
1 
2 
if students are to succeed in the various courses they take, it is not 
enough to be efficient in the reading skills common to all reading 
activities. In addition, they must acquire a mastery of the special¬ 
ized reading skills and vocabulary pertaining to each subject area. 
Reading is composed of a number of highly complicated specific 
skills, whose skillful integration into patterns is required for suc¬ 
cess. In general, the reading process consists of three major acts: 
(1) identifying and recognizing printed words quickly and accurately, 
(2) arriving at an adequate understanding of the meaning intended by 
1 
the writer, and (3) making use of the meaning arrived at. Each high 
school course within a subject-matter field has its own specific purpose, 
its own technical terms and its own special reading problems. 
It is the responsibility of the reading teacher to teach general 
reading skills, however, the mathematics teacher is responsible for 
helping pupils comprehend technical terms used in mathematics. 
The vocabulary and concepts of mathematics make it a very difficult 
2 
subject to learn. Much of the vocabulary and concepts have little 
relationship to the pupil’s past experiences. The pupil has to learn 
many new and unfamiliar words before he can solve verbal arithmetic 
problems. Difficulty arises primarily because the mathematical vocabu¬ 
lary is exact and precise. Each technical term has a specific meaning, 
^National Society for the Study of Education, Reading in the High 
School and College, Forty-Seventh Yearbook, Part II (Chicago: University 
of Chicago Press, 1948), p. 9. 
2 
Ned D. Marksheffel, Better Reading in the Secondary Schools (New 
York: The Ronald Press Co., 1966), p. 182. 
3 
whereas, the same word may be used with other meanings elsewhere. The 
pupil must learn the precise meanings of technical terms in order to 
understand mathematical material. Bond'*' gives an illustration of the 
difficulty of mathematical terminology in the sentence below. The 
squares of the periodic times of the several planets vary as the cubes 
of their mean distances from the sun. In order to read this sentence 
with understanding the reader must know that the periodic times of a 
planet is the time it takes the planet to make one revolution, that 
"vary" means that the squares of the periodic times of any two planets 
are directly proportional to the cubes of their mean distance from the 
sun, and that "mean distance" means the average of all distances from 
the sun at each position it occupies while making the revolution. When 
this sentence is put in mathematical language it means 
2 3 
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where T^ is the periodic time of one planet and is the mean distance 
of this planet and where T2 is the periodic time of the other planet and 
D2 is its mean distance. 
A pupil's being able to use mathematical vocabulary does not denote 
that he understands the meaning. Many pupils memorize formulas and 
definitions without understanding them. In mathematical material, con- 
'*'Guy L. Bond, Development Reading in the High School (New York: 
The Macmillan Co., 1941), p. 186. 
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text clues are of little value in getting the meaning of a word from 
the rest of the sentence. It is, therefore, the task of the student, 
with the aid of his teacher, to gradually build the mathematical vocabu¬ 
lary needed to develop the ability to see relationship of words in 
sentences. 
It is important to get mathematical concepts into the minds of 
pupils. A student who can read mathematics is in a position to help 
himself, which is the goal for which all dedicated teachers should 
strive. Success in mathematics depends largely upon the mastery of 
necessary reading skills in the specialized language and translations 
in mathematics. 
Reading verbal problems in mathematics texts does require a differ¬ 
ent reading technique than reading descriptive material or friction. 
The verbal problems are written in a brief, highly compact style using 
many technical words. Technical words have to be meaningful to the 
student before he can understand the problem. The teacher can help the 
student become orientated to problems by encouraging them to verbalize, 
diagram, and construct models. A definite attempt should be made to 
have students use their "own words" in telling what they understand the 
problem to mean. 
Mathematical language facilitates thinking by complementing ordi¬ 
nary language, and it also suggests solutions to problems. Mathema¬ 
tics begins with terms understood and accepted without definition, by 
all concerned. Using undefined terms as key words, students of mathe- 
- 
National Council of Teachers of Mathematics, Instruction in 
Arithmetic, Twenty-Fiftfr Yearbook (Washington, D. C.: The National 
Council of Teachers of Mathematics, 1960), p, 158. 
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matics can agree on certain definitions. Among undefined terms often 
used are "number," "point," "line," "distance," and "equals." The 
primary purpose of language is to convey meaning using words as links 
in the chain of communication. Words underlie all thinking and 
exchange of thought. Communication in mathematics necessitates the use 
of mathematical vocabulary and thought. 
It is hypothesized that during the early formative years, limited 
experiences involving numbers seriously limit an individual's intel¬ 
lectual development in the area of mathematics and therefore limit his 
potential to profit from mathematical instruction in later years. Hence, 
as soon as children are able to communicate they should have experiences 
that will stimulate them to think quantitatively and enable them to 
express themselves in situations involving numbers. For instance, 
rarely does one find parents who do not say to small children, "Here is 
some candy," "Bring me the books," "See the cows," or "Here, you may 
have a piece of apple." It would be just as easy to say "Here is one 
piece of candy," "Please bring me two books," "See three cows," or 
"Here, you may have half of one apple." The child who is addressed as 
above will usually respond similarly. Teachers as well as parents 
should realize the importance of helping children develop their quanti¬ 
tative vocabularies at an early age. 
While parents and elementary teachers are responsible for helping 
develop vocabularies of young children, the \jriter feels that teachers 
at the eighth grade level play a prominant role in re-enforcing the 
development of quantitative vocabulary in pupils. High school mathema- 
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matics courses use even more technical terms, and mastery of these 
words is essential if one expects to do well in mathematics. It is the 
writer's belief that research of the nature proposed will prove helpful 
to departmental chairmen in mathematics who should continuously encourage 
teachers to give special consideration to instruction in quantitative 
vocabulary as a means of improving problem solving ability. 
Evolution of the Problem 
While pursuing an undergraduate degree, the writer worked in the 
capacity of student assistant to a professor of mathematics. It was 
found that students taking freshman mathematics and remedial mathematics 
experienced difficulty in finding solutions to verbal problems. The 
writer has taught mathematics on the secondary level for a period of six 
years in two different school systems. In both systems and in all areas 
of mathematics, students were performing at a level lower than their 
grade placement. Most students expressed a strong dislike for verbal 
problems and many times the teacher would be asked by the students to 
read various verbal problems for them. Since the ability to analyze and 
solve verbal problems has persisted simultaneously for several years, 
the writer has often wondered whether there was some correlation between 
the two. With conditions being more ideal than ever before to conduct 
an experimental study, the writer took advantage of such an opportunity 
to find some satisfactory solutions to the problems. 
Contribution to Educational Knowledge 
The writer hoped that the findings and interpretations of this study 
would extend this area of research. It was believed, furthermore, that 
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this study might encourage mathematics teachers to try new and different 
techniques in helping pupils to minimize the difficulty in problem 
solving by teaching quantitative vocabulary, not just at the eighth 
grade level of instruction but at all levels. Consequently, a study 
of this nature may also serve as a basis for an approach to a program 
for increasing related vocabulary in other areas of instruction. 
Statement of the Problem 
This was a comparative study of the arithmetical problem solving 
abilities of two groups of eighth grade pupils, one with and the other 
without direct study of quantitative vocabulary. These differential 
effects, if any, were investigated in terms of differences in achieve¬ 
ment and relations. 
Purpose of the Study 
The purpose of this study was to test the null hypothesis that 
direct study of quantitative vocabulary had no significant effect upon 
problem solving ability of eighth grade pupils. More specifically, the 
purposes were to answer the following questions: 
1. Is there a difference between the understanding of 
quantitative relations of Groups I and II at the 
initial stage of the investigation? 
2. Is there a difference between the mathematical status 
of problem solving ability of Groups I and II at the 
initial stage of the investigation? 
3. Is there a difference between the understanding of 
mathematical vocabulary of Groups I and II at the 
initial stage of the investigation? 
4. Is there a difference between the fundamental skills 
of Groups I and II at the initial stage of the 
investigation? 
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5. Is there a difference between the understanding of 
quantitative relations of Groups I and II at the 
end of the investigation? 
6. Is there a difference between the mathematical status 
of problem solving ability of Groups I and II at the 
end of the investigation? 
7. Is there a difference between the understanding of 
mathematical vocabulary of Groups I and II at the 
end of the investigation? 
8. Is there a difference between the fundamental skills 
of Groups I and II at the end of the investigation? 
Definition of Terms 
The significant terms used in this study are defined below. 
1. Problem solving ability as used in this study refers 
to--"the power to solve novel problems in mathematics 
based on an understanding of the principles and pro¬ 
cesses of computational skills."'*' 
2. Quantitative vocabulary--words or phrases in which 
consideration of amount is essential. "Arithmetic 
vocabulary" and "quantitative vocabulary" are used 
interchangeably. 
Limitation of the Study 
At the beginning of the academic year 1967-68, the writer was 
assigned four sections of eighth grade pupils at different instruc¬ 
tional periods at a high school in Fulton County. Each instructional 
period was fifty-five minutes. Before the experimental period, all 
National Council of Teachers of Mathematics, op. cit., p. 158. 
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pupils from the four sections were given the pre-tests. After having 
obtained the pre-test results, pupils were selected from the first two 
sections to form Group I and pupils were selected from the remaining 
two sections to form Group II. There were twenty-seven pupils in each 
group. The groups were selected from a total of eighty-one pupils. 
Locale of the Study 
This study was conducted at a high school in Fulton County. The 
school was a comparatively small one with an enrollment of approximately 
375 students in grades eight through twelve at the time of the experi¬ 
ment. There were no pupils transported to this school from other com¬ 
munities. 
Method of Research 
The experimental method of research was used employing the use of 
the Otis Quick-Scoring Mental Ability Test, the Analytical Scale of 
Attainment Test, and specific instructions for experimental and control 
groups. "Group I" was used to refer to the experimental group and 
"Group II" was used to refer to the control group. 
Experimental Activities 
At the beginning of the experiment, Groups I and II were given the 
Otis Quick-Scoring Mental Ability Test and the Analytical Scale of 
Attainment Test. Both groups were taught by the writer during separate 
instructional periods and were taugjht for a period of nine weeks. The 
technique used with Group I was that of teaching quantitative vocabu¬ 
lary to the pupils before it was needed and along with the solving of 
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problems. Approximately one-third of each daily instructional period 
was devoted to the study of quantitative vocabulary. 
Group II had more time, that is, the entire period to solve prob¬ 
lems. Any vocabulary building developed by Group II was incidental. 
The writer invited a person competent in the area to observe at the 
beginning of the experiment in order to be assured that Group II was 
not being contaminated with the experimental factor. The same arith¬ 
metical topics, methods of solving problems and class activities were 
provided for both groups. 
The words studied were selected from the textbook used for the 
eighth grade arithmetic class along with words from arithmetic text¬ 
books used in previous grades. The words also could be found in a 
mathematical dictionary. Group II was not given any instruction in 
quantitative vocabulary building during the experimental period. 
At the end of the experimental period, both groups were tested 
again using Form B of the Analytical Scale of Attainment Test. 
Description of Subjects 
The subjects involved in this study were two equated groups of 
eighth graders, equated on the basis of I.Q., age, sex, grade point 
average, and pre-test results. Data relative to the formation 
of the equivalent groups are presented in detail in Chapter II. 
Description of Instruments 
The following instruments were used in this research: 
1. Otis Quick-Scoring Mental Ability Test--^Beta Form EM. 
^Otis Quick-Scoring Mental Ability Test, World Book Company. 
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The purpose of this test is to measure mental ability-- 
thinking power or the degree of maturity of the mind. 
The principal purposes for which this test may be used 
are these: 
a. For teaching purposes, to discover which 
pupils are bright and capable of doing better 
school work than they are doing and to dis¬ 
cover which pupils are dull. 
b. For administrative purposes, to regrade 
pupils so that the pupils in any one grade 
will be more homogenous in mental ability. 
c. For guidance purposes, to assist pupils to 
choose wisely in planning their educational 
and vocational programs. 
d. For research purposes, to obtain two or more 
groups of equal mental ability or brightness which 
may be given different methods of instruction for 
the purposes of determining which method is 
superior. 
Scores may be reported in terms of "I.Q.'s" and "MA's," with 
norms based on nearly 18,000 cases of school children. The relia¬ 
bility, as computed by the correlation of comparable forms, yields a 
combined coefficient of .96 based on grades four to nine, inclusively. 
Validity of the Beta Test was based upon the actual rate of progress of 
pupils through school. The mean validity index of the test items was 
approximately .45. 
2. Analytical Scale of Attainment Test^--Division 3: 
Forms A and B. These tests were designed for grades 
six through eight. They are divided into four parts 
^"Special Permission was granted to make copies of this test by 
John P. Yackel, Managing Editor, American Guidance Service, Inc., 
Circle Pines, Minnesota. 
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as follows: 
Part One--Understanding of quantitative relations. 
This part includes examples of mixed processes in 
computation. The use of pencil and paper is not 
necessary for Part One. 
Part Two--Ability to solve arithmetic problems. 
The problems in this section are all verbal. Answers 
are considered correct even if the units of measure¬ 
ment or the dollar sign are omitted. They are 
considered incorrect, however, if the decimal points 
are misplaced or omitted. 
Part Three--Understanding of mathematical vocabulary. 
This includes exercises of the multiple choice type 
for measuring understanding of quantitative vocabulary. 
Part Four--Ability in fundamental operations. 
This part includes exercises of the multiple choice 
type for evaluating the ideas and range of information 
pupils have concerning social institutions such as 
banking, money taxation, business practices, applica¬ 
tion of numbers, etc. 
Norms were based upon results obtained from 60,000 cases. It was 
not indicated whether or not each item of each test was given to the 
60,000 persons. Validity was determined by (a) checking against text¬ 
books and leading courses of study, and (b) by noting the extent to 
which items discriminated between upper-grade and lower-grade pupils or 
between those who had studied the topics and those who had not. Relia¬ 
bility was expressed in terms of the probable error of the derived 
C-score units. The unit of the C-score is one-tenth of the quartile 
deviation with an arbitrary zero point set at sixty C-score points or 
six quartile deviations below the median ability of normal children 
having a mental age of ten years. 
Operational Steps 
The operational steps for this research were as follows: 
13 
1. The related literature pertinent to this study was 
reviewed and is presented in Chapter I. 
2. Permission to do this study was secured from proper 
school authorities. 
3. The subjects for this study were chosen from four 
sections of eighth grade arithmetic classes in the 
selected school system. 
4. Tests used in this study were administered on 
designated testing days. 
5. The subjects were taught by the writer for nine 
weeks. 
6. The data were collected, analyzed, and presented in 
Chapter II. 
7. The summary, conclusions, implications, and recom¬ 
mendations are presented in Chapter III. 
Survey of Related Literature 
The significant aspects of the literature pertinent to the problem 
of this research which deals with problem solving are reviewed in the 
paragraphs below. Points of view of others, relative to factors affect¬ 
ing problem solving ability, as well as studies made by researchers, are 
considered. 
An understanding of mathematical theories, concepts and relation¬ 
ships is vital to the solution of problems that arise in quantitative 
situations. If pupils are to improve in these skills, the arithmetic 
program should be based largely on problem solving. A considerable 
amount of opinion indicates that pupils do not achieve as well as in 
arithmetic problem solving as they do in arithmetic computation.'*" Many 
■*"Louis F. Vanderlinde, "Does the Study of Quantitative Vocabulary 
Improve Problem Solving?" Elementary School Journal, LXV, No. 3 
(December, 1964), p. 143. 
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investigations have been made to learn why pupils fail in problem 
solving in arithmetic. The conclusions made by Butler'*" are principal 
causes of student difficulty in problem solving. 
1. Poor computation 
2. Lack of reasoning ability 
3. Poor procedure or complete absence of systematic 
attack 
4. Difficulty in selecting the process to be used 
5. Failure to comprehend the meaning of the problem 
6. Ineffective reading habits 
7. Vocabulary difficulties 
8. Short attention span and mental laziness 
9. Inability to select essential data 
10. Carelessness in transcribing 
11. Poor eyesight and other physical defects 
Since reasons can be readily given for difficulty in problem 
solving, attempts are constantly being made to lessen this difficulty. 
Educators talk about "readiness period" for learning arithmetic as well 
2 
as a "readiness period" for reading. Readiness depends upon the 
experiences which the child has had, the interest which he developed 
and the maturity levels which he has obtained. One important reason 
for better learning in modem schools is the recognition by teachers of 
T 
Charles H. Butler, The Teaching of Secondary Mathematics. 
(New York: McGraw-Hill Book Co., 1941>, p. 262. 
2 
R. L. Morton, Teaching Arithmetic. (Washington, D. C.: 
Department of Classroom Teachers-National Education Association, 1953), 
p. 6. 
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two very important facts about children. These two factors are: 
1. There is such a thing as arithmetic readiness 
just as there is a readiness for reading and 
other subjects. 
2. When children enter school they differ greatly 
with respect to the number of concepts which they 
understand, and these differences become greater 
as the children grow older. 
There are many activities that are of value to the mathematical growth 
of pre-school age children. The household areas of learning include 
the kitchen, garden, game room, workshop, library and utility room. 
Measuring devices supply practice with principles such as quantity and 
standardization. By helping repeatedly in a kitchen, a child sees that 
a pint, a cup, or a tablespoon measure is the same everywhere and every¬ 
day (standardization). Almost every situation in life has some mathe¬ 
matical factor. Parents of pre-school age children should be especially 
aware of these opportunities to help develop arithmetic skills at home. 
It is the responsibility of the elementary school 
teacher to build a vocabulary in arithmetic based upon 
familiarity with basic concepts and fundamental mean¬ 
ings; to strive for skill in computing with integers, 
common fractions, and decimal fractions. Its responsi¬ 
bility is also to provide such appropriate instructional 
material as will enable each pupil, through vicarious 
experiences, to understand better the role which arith¬ 
metic will play in his everyday life. 
During each stage in the child's life, conscientious efforts must 
be made on the part of those responsible for his development in problem¬ 
solving ability. The major obligation of the seventh and eighth grades 
is to strengthen and increase the working vocabulary of arithmetical 
1 
Ibid., p. 7. 
2 
Butler, op. cit., p. 244. 
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terms, to effect clearer understanding of basic principles and to 
develop further facility in fundamental skills.'*' 
No single method stands out as the one best method in helping 
pupils improve in problem-solving ability, however, there have been 
many experiments made in the effort to determine some effective methods 
in teaching problem solving. It is evident that systematic attention 
to problem solving is worthwhile and that the results produced justify 
2 
the time and effort expended. Butler gives the following methods as 
some worthy of careful consideration: 
1. The analysis method, in which effort is made to 
have pupils systematically analyze the problem 
by requiring him to go through the sequence of 
steps: (a) What is given? (b) What is required? 
(c) What operations are to be used? (d) Esti¬ 
mate the answer. 
2. The method of analogies, in which the pupil is 
given a simple oral problem similar to the difficult 
written problem. The assumption is that the oral 
problem can be solved and that the pupil can be 
brought to see the analogy between the two. 
3. Method of dependencies, in which the effort is made 
to have the pupil recognize fundamental dependencies 
that exist within a given problem. 
4. The graphic method in which some diagramatic scheme 
is used to aid the pupil in determining the funda¬ 
mental relationships existing between the known and 
unknown. 
It has been shown repeatedly that it is possible to bring about 
great improvement in the ability of pupils to solve verbal problems in 
3 
arithmetic. In some cases, it may be necessary only to improve the 
^Butler, op. cit., p. 247. 
^Ibid., p. 262. 
^Leo J. Bruckner, et. al., Developing Mathematical Understandings 
in the Upper Grades (New York: Holt Rinehart and Winston, 1961), p. 498. 
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ability to perform computations required, and in others to give meaning 
to situations presented in problems. Bruckner'*' gives specific proce¬ 
dures for improving problem solving of pupils as follows: 
1. Discuss uses of numbers in social institutions 
that arise in pictures and illustrations in 
textbooks to develop vocabulary and background 
experiences. 
2. Give the student many opportunities to solve 
verbal problems that may arise in real social 
situations which in themselves present the need 
for computations. 
3. Give the student abundant experiences in reading 
and solving easy, meaningful, verbal problems 
slightly below his level of development. Gradually 
increase the difficulty of the vocabulary, compu¬ 
tations and situations. 
4. Be sure to help the learner to understand the 
meaning of each number process by use of suitable 
materials and by exercises containing problems 
which embody the various types of situations or 
meanings each process implies. 
5. Have pupils use manipulative materials to demonstrate 
and work out solutions of simple problems so as to 
help them to visualize the situations and relations 
involved. 
6. Plan reading experiences which will develop the 
special reading skills in problem solving. 
7. Emphasize vocabulary development by suitable 
exercises. 
8. Do special work on measures and their use in social 
situations. 
9. Develop basic rules, formulas, and procedures through 
real situations, involving manipulation of repre¬ 
sentative materials, drawings and visualization. 
10. Use problems without answers to help the pupil to 
learn to state in his own words how to find the 
answers. 
1Ibid., P- 50°* 
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11. Encourage the need of accuracy in all computations. 
12. Teach pupils procedures for approximating and 
estimating answers to help them to see if their own 
answers are sensible. 
Vocabulary difficulties have been identified by many specialists 
and educators as one of the problems faced in reading arithmetic 
materials. Attention should be given to the specialized vocabularies 
found in different subject fields such as geography, history and 
arithmetic.'*' Many of the terms in these areas are poorly understood. 
If understanding and power are to be explicit aims of mathematics 
education, then it is essential to emphasize the meaning of all basic 
2 
terms. The Commission urges that time and effort be devoted directly 
to the problem of clarifying the pupil's understanding and increasing 
his power to use appropriately, the technical vocabulary of the subject. 
3 
The Commission also recommends that enlargement of vocabulary be a 
gradual and a continued process and that each new word be the object of 
study. A large number of technical terms belong in the desirable voca¬ 
bulary of the pupil. He must be able to recognize which term among 
several offered is the one appropriate to use in a given situation. He 
should become fairly proficient in illustrating terms as they are 
mentioned; for instance, he should be able to sketch figures or give 
^Paul Witty, Reading in Modem Education, (Boston: D. C. Heath and 
Co., 1941), p. 93. 
2 
National Council of Teachers of Mathematics, The Place of Mathe¬ 
matics in Secondary Education. Fifteenth Yearbook (New York: American 
Mathematical Sooiety, 1966), p. 223. 
3 
National Council of Teachers of Mathematics, op. cit.. p. 224. 
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examples. After a class has reached a workable definition, a standard 
official definition may be offered by the teacher as an example of what 
others have done. 
Pupils who get ideas and then name it tend less to become confused 
than pupils who attempt to learn terms representing ideas which are as 
strange as the terms themselves.^ More emphasis and careful attention 
2 
should be given to the development of meanings. The Commission recom¬ 
mends ways in which teachers can help pupils understand words. They 
are: 
1. Discuss some of the word's many meanings. 
2. Direct their attention to possible relation¬ 
ships among the various meanings ("root"-- 
supporting part of a tree, the basic part of 
a word, the root of the matter, root of all 
evil, root of a tree, the fourth root of 
eighty-one). 
3. Teachers should search daily for adequate 
words to describe problem situations, to 
question pupils' unreasoned statements and 
to encourage further pupil research. 
4. The teachers should help pupils to understand 
the use of the words in solutions to problems. 
Both "exercises" and "verbal problems" which appear in practically 
every mathematics textbook and used by almost every teacher have the 
same function relative to problem solving. The fact that verbal prob¬ 
lems are associated with problem solving rather than exercises may be 
^National Council of Teachers of Mathematics, The Learning of 
Mathematics: Its Theory and Practice, Twenty-First Yearbook (Washington, 




largely due to the fact that some teachers do not realize the different 
use to which exercises can be put. However, considering the investiga¬ 
tions made, it cannot be concluded that there is a unique solution to 
the problem of increasing problem solving ability. 
Related studies.--The results of related studies on problem solving, 
some causes for difficulty and possible remedies are reviewed in the 
paragraphs below. 
Vanderlinde conducted an experimental study using 394 fifth grade 
pupils for a period of thirty-one weeks. Experimental studies demon¬ 
strated that specific words can add to a pupil's vocabulary as a result 
of special effort to increase it. The following are findings from the 
1 
experiment by Vanderlinde. 
1. Pupils who studied quantitative vocabulary using 
the direct-study techniques described in this 
study achieved significantly higher scores on a 
test of arithmetic problem-solving than pupils 
vÆio did not devote special attention to the study 
of quantitative vocabulary. 
2. PupiJ.s who studied quantitative vocabulary using 
the direct-study technique described in this study 
achieved significantly higher scores on a test of 
arithmetic concepts than pupils who did not devote 
special attention to the study of quantitative 
vocabulary. 
3. Effective vocabulary study can be made a part of 
the regular arithmetic program without sacrificing 
pupil achievement in arithmetic. 
2 
Musico used a population of 413 subjects in three school districts 
in Richmond, California, to determine the relationship between sixth 
^Louis F. Vanderlinde, op. cit. , p. 144. 
2 
Robert D. Musico, "Factors Related to Quantitative Understanding 
in the Sixth Grade," Arithmetic Teacher, IX (May, 1962), p. 261. 
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grade pupils' quantitative understanding, certain mental abilities, 
achievements and attitudes. Musico found that achievement on the 
measure of quantitative understanding is closely related to achievement 
on measures of arithmetic computation, arithmetic reasoning, and mathe¬ 
matical vocabulary. The study indicated that the measure of quantita¬ 
tive understanding is closely related to intellectual capacity, with 
much the same general relationship existing between each mental factor 
and quantitative understanding as exists between total mental score and 
such understanding. It also seemed evident that the verbal facility 
required for much quantitative thinking as indicated by his report, 
should be considered when determining the content of the arithmetic 
program. 
Hansen's research involved more than six hundred sixth graders from 
agricultural villages and commercial cities. His conclusion was that 
success in solving arithmetic problems is more likely to occur when 
teaching methods designed to contribute to success are undertaken as a 
part of the instructional program.'*' If an instructional program is 
developed which will stress those factors associated with successful 
achievement in verbal problem solving, most present curricula must be 
revised accordingly. 
Research on factors related to success in problem solving among 
2 
seventh graders by Treacy included such aspects as sex of pupils, 
- 
Carl W. Hansen, "Factors Associated with Successful Achievement 
in Problem Solving in Sixth Grade Arithmetic," Journal of Educational 
Research, XXXVIII (October, 1944), p. 118. 
2 
John P* Treacy, "The Relationship of Reading Skills to Ability 
to Solve Arithmetic Problems," Journal of Educational Research, 
XXXVIII (October, 1944), p. 94. 
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methods used, terms used, especially those involving quantitative 
relations and general vocabulary. His study revealed that vocabulary, 
use of quantitative terms and computational ability are positively 
related to problem solving. Systematic training in a definite procedure 
for attacking problems results in higher scores on problem tests. He 
further believed that the specific procedure which is most effective is 
not clear but that it could be due to such factors as zeal of the 
teacher, age of pupils and other similar conditions. 
Specifically, when chronological age and mental age were controlled 
research by Treacy revealed the following findings: 
1. Good achievers were found to be better than poor 
achievers at the one percent level of significance 
in quantitative relationships, perception of 
relationships, vocabulary in context and integra¬ 
tion of dispersed ideas. 
2. Good achievers were found to be better than poor 
achievers at the five percent level of significance 
in arithmetic vocabulary and vocabulary (isolated 
words). 
A study was made on quantitative vocabulary and problem solving 
at the second grade level using twenty-five subjects at Fort Valley, 
Peach County, Georgia in 1966. The procedural steps were quite similar 
to those proposed in the writer's study. Lyda and Duncan gave the 
following results: 
There was a gain in grade placement of .29 in 
two and nine-tenth months, a gain in arithmetic 
computation of .14 in one and four-tenth months, 
and in arithmetic reasoning of .23 in two and three- 
tenth months. The t-test of significance was applied 
to the mean gain in reading, arithmetic computation 
^John P. Tracy, op. cit.. p. 96. 
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and arithmetic reasoning (problem solving). In each 
case, significant gains indicated at better than the 
.01 level of confidence. 
In terms of pupils of that study, direct study of quantitative vocabu¬ 
lary contributed significantly to growth in problem solving. 
Another study showing the effect of instruction in mathematical 
vocabulary upon problem solving in arithmetic involved 898 pupils in 
twenty-eight seventh grade classes. Johnson made the following conclu¬ 
sions relative to findings from this study. 
1. The use of instructional material in mathematical 
vocabulary leads to significant growth in the 
knowledge of the specific terms included in these 
materials, as well as in the solution of numerical 
problems involving the use of these terms. 
2. In order to insure an adeauate retention of 
learnings contributed by vocabulary instructional 
materials, it is necessary that they be used 
regularly and systematically as an integral part 
of the classroom procedure. 
3 
The purpose of Fitzgerald1s study was to gather information con¬ 
cerning the characteristics of children who are successful in learning 
mathematical ideas and the degree to which children at different grade 
levels vary in their ability to learn mathematics. The three grades 
were provided an opportunity to learn the same mathematical concepts. 
1 
W. J. Lyda and Frances M. Duncan, "Quantitative Vocabulary and 
Problem Solving," Arithmetic Teacher, XIV, No. 4 (April, 1967), p. 291. 
2 
Harry C. Johnson, "The Effect of Instruction in Mathematical 
Vocabulary Upon Problem Solving in Arithmetic," Journal of Educational 
Research. XXXVIII, No. 2 (October, 1944), p. 109. 
3 
William M. Fitzgeraldn, "A Study of Some of the Factors Related 
to the Learning of Mathematics by Children in Grades Five, Seven and 
Nine," (Unpublished Ph.D. dissertation, University of Michigan, 1962). 
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The following were the findings: 
1. The highest 107. of the fifth grade will learn an 
amount superior to that learned by the bottom 
10% of the ninth grade. 
2. The bottom 30% of the seventh grade will be 
inferior to the top 307. of the fifth grade. 
3. The top 307o of the seventh grade will be superior 
to the bottom 307. of the ninth grade. 
4. The variability in capacity of students to under¬ 
stand mathematical concepts is far greater than 
commonly assumed. 
5. Success in learning the experimental materials is 
closely related to success in other performance in 
school and especially performance in arithmetic. 
A study by Very'*' was conducted on the college level using 252 
students and fourteen different tests. The purpose was to measure and 
describe the abilities required for mathematics proficiency and to 
measure and describe different factorial structures of males and 
females. The findings were the following: 
1. Females were superior on the verbal tests and 
perceptual speed tests. 
2. Males were superior on mathematics achievement 
tests, on arithmetic reasoning, and on spatial 
tests. 
3. The total group analysis revealed the importance 
of the reasoning factor in mathematics pro¬ 
ficiency as well as verbal ability. 
4. Spatial factors, perceptual speed and numerical 
facility were found irrelevant to the problem. 
2 
Currey conducted a study with thirty-six first grade classes. The 
treatment consisted of vocabulary development from tape recorded lessons 
■'"Phillip S. Very, "Quantitative Verbal and Reasoning Factors in 
Mathematical Ability," (Unpublished Ph.D. dissertation, Pennsylvania 
State University, 1963). 
^Charles K. Currey, "A Research Study of the Effect of Review of 
Prior Concepts and Vocabulary Upon the Facility of Learning New Concepts 
in Mathematics," (Unpublished Ph.D. dissertation, Univ. of Calif., 1966) 
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The experiment was mainly concerned with three socio-economic groups. 
The implications derived from the study appeared to indicate that 
first grade children of low socio-economic backgrounds are confused 
by the terms of modern mathematics and do best working with a vocabu¬ 
lary limited to names of numbers. The middle socio-economic groups 
appeared to benefit from a review of mathematical terms. The upper 
socio-economic groups were capable of working with more advanced 
vocabulary than the study indicated they were receiving. 
1 
The purpose of Leonhardt's study was to describe the relationship 
of selected factors in achievement in mathematics. Students from forty- 
five schools in grade ten were used. The enrollment of the schools 
ranged from ninety-nine to 399 in grades nine through twelve. Interest 
rating scales were completed by the students and teachers completed a 
questionnaire. Factors considered were: (1) teacher preparation, 
(2) years of service, (3) years in present position, (4) course offer¬ 
ings, and (5) elementary education of students. The findings were: 
1. There was a significant difference between the scores 
made by students from larger schools and students 
from smaller schools. 
2. Students ranked higher whose teachers had under¬ 
graduate majors in mathematics. 
3. Students ranked higher whose teachers had more 
courses in mathematics at the graduate and under¬ 
graduate levels. 
4. A small positive correlation exists between interest 
and achievement in mathematics. 
1Earl A. Leonhardt, "An Analysis of Selected Factors in Relation 
to High and Low Achievement in Mathematics," (Unpublished Ph.D. disser¬ 
tation, University of Nebraska, 1962). 
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5. Subject matter preparation of the teacher is 
important. 
Hoggs^ used test results of a group of fifth, ninth and tenth 
graders in the areas of arithmetic and reading with emphasis upon 
vocabulary. The three groups were taken from the same school. She 
found that the relationship between reading vocabulary and basic 
computations was + .05 on the elementary level and + .33 on the secon¬ 
dary level. The relationship between speed of reading and problem 
solving was _ .27 on the elementary level and - .33 on the secondary 
level. 
The conclusion was that there was no significant relationship 
between aspects of reading as measured by the tests and aspects of 
arithmetic. It could not be concluded that high levels of reading 
ability accompany high achievement in arithmetic or vice versa. 
Research suggests that problem solving is not a unitary factor, but 
a complex of different abilities. Studies by most of the researchers 
have shown that there is a strong connection between mathematical 
vocabulary and problem solving ability, particularly in grades two 
through seven. Conclusions were made that training in vocabulary 
should be made an integral part of arithmetic activities from the time 
the child begins formal work. Some believed that vocabulary is the 
main factor in problem solving, ranking ahead of reasoning ability. 
- 
Johnny Hoggs, "A Study of... Relationship Between... Levels of 
Reading Comprehension and Arithmetic Verbal Problem Solving... Fifth... 
Ninth,..Tenth Grade Pupils," (Unpublished Master1s Thesis, School of 
Education, Atlanta University, 1953), pp. 66-67. 
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Summary of Related Literature 
1. Pupils usually do not achieve as well in arithmetic 
problem solving as they do in arithmetic computations. 
2. Elementary school teachers can be instrumental in 
building the arithmetical vocabulary of pupils, 
based upon familiarity with basic concepts and 
fundamental meaning. 
3. The major obligation of the seventh and eighth 
grade teachers should be that of strengthening and 
increasing the working vocabulary of arithmetical 
terms. 
4. Through various methods, it is possible to bring 
great improvement in the ability of pupils to solve 
verbal problems in arithmetic. 
5. Enlargement of the specialized vocabulary of arith¬ 
metic can be made by a gradual and continuous process. 
6. Pupils who studied quantitative vocabulary using 
direct study techniques achieved significantly higher 
scores on tests of arithmetic problem solving than 
pupils who did not devote special attention to it. 
7. Effective vocabulary study can be made a part of the 
regular arithmetic program without sacrificing pupil 
achievement in arithmetic. 
8. Achievement on the measure of quantitative understanding 
is closely related to achievement on measures of arith¬ 
metic computation, arithmetic reasoning and mathematical 
vocabulary. 
9. Success in solving arithmetic problems is likely to 
occur when teaching methods designed to contribute 
to success are undertaken as a part of the instruc¬ 
tional program. 
10. In problem solving, good achievers were found to be 
better than poor achievers at the 5% level of significance 
in arithmetic vocabulary. 
11. Direct study of quantitative vocabulary contributed 
significantly to growth in problem solving and gain in 
grade placement. 
12. Females were usually superior to males on verbal tests, 
whereas, males were superior to females on achievement 
tests and arithmetic reasoning. 
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13. Children of low socio-economic backgrounds were 
confused by most mathematical terms and did better 
working with a vocabulary limited to names of 
numbers. Children of upper socio-economic back¬ 
grounds were capable of working with more advanced 
vocabulary. 
14. Relationship between reading vocabulary and basic 
computations was positive on both elementary and 
secondary levels. 
15. Other factors that affected problem solving ability 
of pupils were teacher preparation and experience, 
size of school and classes, and courses offered to 
students. 
The basic design of the study, the review, and summary of the 
related literature formed the background for all that is presented in 
the following Chapter II. 
CHAPTER II 
PRESENTATION AND INTERPRETATION OF DATA 
Introductory Statement 
There is no questioning the fact that learning in any field comes 
largely through reading. The extension of skill in the art of reading 
is never finished. In any specialized field, particularly in mathe¬ 
matics, reading is largely a matter of enlargening technical vocabulary. 
One cannot understand and solve verbal arithmetic problems successfully 
without an understanding of technical terms in use. Skipping over the 
difficult words in reading problems, likely leads to erroneous solu¬ 
tions or no solutions. The necessity of helping pupils build a quan¬ 
titative vocabulary should not be overlooked as an aid to problem 
solving ability. If an individual can intelligently talk about what he 
learns in arithmetic, using the specialized terms, his interest is 
usually stimulated in the subject and his dislike of verbal problems 
reduced to a minimum. 
The purpose of this chapter is to report the findings as a result 
of this research in fulfillment of the specific purposes of this study. 
Method of interpretation of data.--The following procedures were 
used in interpretation of the analysis of data presented in this study. 
The tables on the Analytical Scale of Attainment Test were inter¬ 
preted in the light of mean scores, standard deviations, grade and age 
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scores, standard error of means and Fisher's "t" test of difference 
between means. With twenty-six degrees of freedom at the .01 level of 
confidence, the value of "t" would have to be 2.779 in order to be 
regarded as a significant difference and 2.056 at the .05 level. 
Selection of Groups 
The subjects for this study were selected by the following pro¬ 
cedure: The writer was assigned four eighth grade class sections for 
instruction during the academic year 1967-68 by the principal of 
instruction at the participating school. No special attention had been 
given to ability grouping in forming these four sections. The grade 
average for each section was C. The Otis Quick Scoring Mental Ability 
Test was administered by the counselor to eighty-one pupils from the 
four class sections being taught. This number excluded all students 
repeating eighth grade arithmetic. To this sample, the Analytical Scale 
of Attainment Test was administered by the writer. Both tests were 
administered in December, 1967 during an assigned testing period for 
each. Group I was formed by selecting pupils from the first and second 
sections and Group II was formed by selecting pupils from the third and 
fourth sections. 
Considering the sex, age in years and months and the I.Q. scores 
of the original sample, fifty-four subjects were chosen for the study 
with thirteen girls and fourteen boys in each group. The mean age of 
the boys of Group I was fourteen years and two months, and that of 
Group II was fourteen years and three months. The girls of Group I had 
a mean age of thirteen years and eleven months, whereas, those of 
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Group II had a mean age of thirteen years and eight months. The ages 
of the subjects in Group I ranged from thirteen years to sixteen years 
and six months; the range of the ages of those in Group II was from 
thirteen years and one month to sixteen years and nine months. The 
median ages were thirteen years and eleven months and thirteen years 
and eight months for Groups I and II, respectively. The mode for Groups 
I and II was thirteen years and eight months. The mean age for Group I 
was fourteen years and that of Group II fourteen years and two months. 
The data ascertained from the administration of the Otis Quick 
Scoring Mental Ability Test to the initial sample of eighty-one pupils 
and which yielded a final sample of fifty-four pupils for this study are 
presented in the tables which follow. 
Table 1 presents the distribution of the I.Q.'s of the fifty-four 
subjects. Table 2 presents the following statistical measures: mean, 
standard deviation, standard error of mean and the value of "t". The 
value of "t" would have to be as large as 2.779 at the .01 level of 
confidence and 2.056 at the .05 level to be regarded as significant. 
The mean I.Q. scores for Groups I and II ware 83.50 and 83.30, respec¬ 
tively. This shows a difference in the means of .20 in favor of Group 
II. With a standard deviation of 8.23, the mode for Group I fell within 
+1 sigma. The mode was 84.00 and five pupils in Group I scored 84.00. 
The standard deviation of Group II was 9.98. There were four who 
scored 92 in this group. This mode was within +1 sigma. The scores 
of Group I ranged from sixty-four to 100; those of Group II ranged from 
sixty-seven to 106. With twenty-six degrees of freedom, the value of 
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"t" was found to be 0.078. Therefore, the statistics indicate that a 
significant difference did not exist between the mental abilities of 
the two groups. 
TABLE 1 
FREQUENCY DISTRIBUTION OF THE DERIVED I.Q. SCORES FOR THE SUBJECTS 
FROM THE OTIS QUICK SCORING MENTAL ABILITY TEST 
I.Q. Group I Group II Total 
105- 107 1 1 
102- 104 1 1 
99- 101 1 1 
96- 98 1 1 
93- 95 1 1 
90- 92 3 4 7 
87- 89 5 2 7 
84- 86 6 5 11 
81- 83 7 3 10 
78- 80 1 1 
75- 77 1 2 3 
72- 74 4 4 
69- 71 2 2 
66- 68 1 1 
63- 65 3 3 
Total 27 27 54 
Pre-Test Results 
In order to determine whether or not the two groups differed signi¬ 
ficantly in the area of arithmetic before the instructional period began, 
the C-scores of the Analytical Scale of Attainment Test were arranged in 
a frequency distribution for each of the four parts of the test. The 
mean scores, standard deviation, grade score, age score, standard error 
of the mean and the "t" test difference of significance were calculated 
for each part 
TABLE 2 
DATA FOR THE I.Q.'s OF THE SUBJECTS AS DERIVED FROM THE OTIS QUICK SCORING MENTAL ABILITY TEST 
Groups Number of 
Subjects 
Mean Median Mode Sigma S.E. 
Mean 
Dm t 
I 27 83.50 84 84 8.23 1.61 
.20 .078 
II 27 83.30 84 92 9.98 1.96 
Total 54 83.40 9.05 1.24 
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To obtain a conclusion on whether or not the two groups differed 
in an understanding of quantitative relations, Tables 3 and 4 are 
presented and analyzed below. Table 3 shows the frequency distribution 
for this area of the sample. It can be seen from Table 4 that both 
TABLE 3 
FREQUENCY DISTRIBUTION OF THE DERIVED C-SCORES OF THE 
SUBJECTS ON QUANTITATIVE RELATIONS: FORM A 
C-Scores Group I Group II Total 
95-99 
90-94 1 1 
85-89 2 1 3 
80-84 8 2 10 
75-79 4 7 11 
70-74 3 1 4 
65-69 2 2 4 
60-64 3 5 8 
55-59 
50-54 4 9 13 
45-49 
Total 27 27 54 
groups were performing below grade placement in an understanding of 
quantitative relations. The performance of Group I was on the sixth 
grade level with a mean arithmetic age score of eleven years and two 
months. This age score was two years and ten months below the mean 
chronological age of the group. Group II was performing at the fifth 
grade level and had a mean arithmetic age of ten years and four months. 
This age score was three years and ten months below the group's mean 
chronological age. 
TABLE 4 
DATA DERIVED FROM THE RESULTS OF THE PERFORMANCE OF THE SUBJECTS ON QUANTITATIVE RELATION: FORM A 






Mean Dm t 
I 73.33 77.5 51 12.41 6 11 yr., 2 mo. 2.43 
8.03 2.348* 
II 65.30 62 51 12.27 5 10 yr., 4 mo. 2.43 
^Statistically significant at the .05 level 
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The standard deviations for Groups I and II were 12.41 and 12.27, 
respectively. The mode was within -2 sigma for each group. The median 
scores were within +1 sigma. Twenty of the frequencies of Group I were 
between -1 standard deviation and +1 standard deviation. Twelve fre¬ 
quencies of Group II were between -1 and +1 standard deviations. Table 
4 indicates a difference between the means of 8.03 in favor of Group I. 
The value of "t" indicates that there was statistically a significant 
difference between the means of the groups at the .05 level. 
Table 5 presents the frequency distribution and Table 6 presents 
data to ascertain whether or not the two groups differed significantly 
TABLE 5 
FREQUENCY DISTRIBUTION OF THE DERIVED C-SCORES OF THE 
SUBJECTS ON ARITHMETIC PROBLEMS: FORM A 
C-Scores Group I Group II Total 
90-94 
85-89 1 2 3 
80-84 1 2 3 
75-79 3 3 6 
70-74 3 4 7 
65-69 12 8 20 
60-64 4 7 11 
55-59 
50-54 3 1 4 
45-49 
Total 27 27 54 
on problem solving ability. Table 6 gives the mean scores for Groups I 
and II as 66.31 - 67.05 and a standard deviation of 9.24 and 6.54, 
respectively. The median score and the mode were found to be in +1 sigma 
TABLE 6 
DATA DERIVED FROM THE RESULTS OF THE PERFORMANCE OF THE SUBJECTS ON ARITHMETIC PROBLEMS: FORM A 






Mean Dm t 
I 66.31 66 66 9.24 4 10 yr., 2 mo. 1.80 
.74 .294 
II 67.05 69 61 6.54 4 10 yr., 2 mo. 1.28 
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for Group I. Twenty-two of its frequencies were between the interval 
57.07 - 75.55. The median for Group II was found to be within +1 sigma 
and the mode within -1 sigma. Between these two sigmas, there were 
nineteen frequencies. The difference between the mean scores was .74 
in favor of Group II. The "t" test revealed no significant difference 
between the means of the groups in problem solving ability. In this 
area the subjects were performing at the fourth grade level in both 
groups. The arithmetic age for each group was ten years and two months. 
Table 7 presents the frequency distribution of scores and Table 8 
presents the data for comparison of the groups on an understanding of 
TABLE 7 
FREQUENCY DISTRIBUTION OF THE DERIVED C-SCORES OF THE 
SUBJECTS ON ARITHMETIC VOCABULARY: FORM A 
C-Scores Group I Group II Total 
100- 104 
95- 99 1 1 
90- 94 2 2 4 
85- 89 5 4 9 
80- 84 4 4 8 
75- 79 4 8 12 
70- 74 4 1 5 
65- 69 3 3 
60- 64 3 3 6 
55- 59 1 1 
50- 54 
45- 49 
40- 44 4 1 5 
Total 27 27 54 
arithmetic or quantitative vocabulary. Table 8 gives the grade score for 
Group I as five with an arithmetic age score of eleven years and two 
TABLE 8 
DATA DERIVED FROM THE RESULTS OF THE PERFORMANCE OF THE SUBJECTS ON ARITHMETIC VOCABULARY: FORM A 
Grade Age S.E. 
Groups Mean Median Mode Sigma Score Score Mean Dm t 
I 72.35 76.5 85 14.43 5 11 yr., 2 mo. 2.83 
4.56 1.187 
II 76.91 78 78 12.85 6 11 yr., 8 mo. 2.52 
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months. Group II had an arithmetic age score of eleven years and eight 
months and was performing at the. sixth grade level in this area. 
The mean of Group I was 72.35 and the standard deviation was 14.43. 
Its median and mode were within +1 sigma with seventeen frequencies 
between 58.43 and 86.78. Group II had a mean score of 76.91 and its 
standard deviation was 12.85. The median and mode were within +1 sigma. 
Out of the twenty-seven frequencies, twenty-four were within the interval 
54.06 - 89.86. The difference between the means was 4.56 in favor of 
Group II, but the "t" test showed that the difference was insignificant. 
Tables 9 and 10 are presented for an analysis and interpretation of 
the difference between the groups on fundamental operations. An analy- 
TABLE 9 
FREQUENCY DISTRIBUTION OF THE DERIVED C-SCORES OF THE 
SUBJECTS ON FUNDAMENTAL OPERATIONS: FORM A 
C-Scores Group I Group II Total 
70-74 
65-69 7 7 
60-64 10 10 20 
55-59 5 6 11 
50-54 5 11 16 
45-49 
Total 27 27 54 
sis of Table 10 reveals that both were performing at the fifth grade 
level in the area under consideration. It also reveals that the arith¬ 
metic age scores were ten years and six months and ten years and four 
months for Groups I and II, respectively. 
TABLE 10 
DATA DERIVED FROM THE RESULTS OF THE PERFORMANCE OF THE SUBJECTS ON FUNDAMENTAL OPERATIONS: FORM A 
Grade Age S.E. 
Groups Mean Median Mode Sigma Score Score Mean Dm t 
-p- 
I 60.35 61.5 61.5 3.93 5 10 yr., 6 mo. .77 
1.48 1.34 
1—1 
II 58.87 58.5 53.5 3.91 5 10 yr., 4 mo. .77 
42 
The mean score for Group I on fundamental operations was 60.35 with 
a standard deviation of 3.93. The median and mode were both within +1 
sigma. Fifteen frequencies were within the interval 56.42 - 64.28. The 
mean score for Group II was 58.57; the standard deviation was 3.91. The 
median was within +1 sigma and the mode within -2 sigma. Thirteen fre¬ 
quencies were within the interval 54.66 - 62.48. The difference between 
the means was 1.48 in favor of Group I. The value of "t" was 1.34. This 
number showed no significant difference between the means of the groups 
on fundamental operations. 
Summary statement pre-test results.--The following were the find¬ 
ings : 
1. At the .05 level there was a significant difference 
between the groups in favor of Group I on quantita¬ 
tive relations. 
2. There was no significant difference between the two 
groups in (a) problem solving ability, (b) arith¬ 
metic vocabulary, and (c) fundamental operations. 
Instructional Procedures 
A child would not be apt to correctly solve a problem calling for 
the area of a rectangle unless he knew the meaning of "area" and what 
process to use in finding it. Similarly, problems using such words as 
discount, net proceeds, profit, ratio or average could not be attacked 
intelligently unless the meaning of these words were well understood. 
The instructional period extended over a period of nine weeks. It 
has been shown that the groups were comparable at the beginning of the 
experiment with respect to age, sex, I.Q. and pre-test scores, except 
in the area of quantitative relations. 
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Criticism of many experimental studies is that they are too far 
removed from the actual work done in the classroom at the time the 
experiments are conducted. It was decided that, at the outset, this 
experiment would be integrated, as far as possible, with the regular 
work taught during the arithmetic class period. The writer would thus 
come to the full realization that the experiment, being conducted, was 
a definite part of class work. It was felt that this approach would 
provoke greater interest in the experimental procedure and would lead 
to a greater degree of effort and cooperation on the part of the pupils. 
Teaching techniques used were as follows: (1) initial presentation 
of vocabulary, (2) explanation, (3) class discussion, (4) vocabulary 
exercises, (5) objective tests, (6) analysis of results of objective 
tests, and (7) reteaching, directed toward master. Basically, the 
1 2 
source of information was the textbook and another reference book. 
Material covered during the experiment dealt with the following topics: 
Fundamental operations with decimals and fractions, percentages and 
common use of percentages, measurements (geometric) and graphs. 
The pupils were not required to bring the textbook to class daily 
but only at the request of the teacher. A minimum amount of homework 
was given to both groups. Because of previous failures, the department 
chairman and principal had suggested that little or no homework be given 
the pupils at this level. It had been found that pupils sometimes 
*Myron F. Rosskoff, et. al., Modern Mathematics Through Discovery, 
(Atlanta: Silver Burdett Co., 1964). 
2 
Kenneth B. Henderson and Robert E. Pingry, Using Mathematics (New 
York: McGraw-Hill Co., Inc., 1961). 
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returned homework with proper solutions to problems but were not able to 
perform comparably on quizzes in class. It was believed that this was 
due to lack of comprehension, hence, the pupils merely copied from each 
other. Some had failed to bring in any homework. 
The same order of topics was taught at about the same time to Group 
I and Group II as far as possible. When some of the pupils of Group II 
learned that their friends in Group I were studying quantitative vocabu¬ 
lary, they became concerned and asked if it would help them in their 
work to study it. They were contented when told that it probably would 
help and that they would be taught later. 
To keep the entire class interested, each pupil in the experimental 
class group was provided with his copy of instructional material. Oral 
and sometimes written quizzes were given before and after technical 
terms were taught. Sample questions for Group II were as follows: 
Vocabulary Test: Perimeter means (a) amount of 
surface, (b) volume, (c) distance 
around, (d) distance across 
Problem Test: Find the perimeter of a rectangle 
whose length is 12 inches and 
whose width is 8 inches, 
A sample problem for Group II was as follows: Find the distance around 
the classroom if the length is 25 feet and the width is 20 feet. 
The tests used for Group I were so constructed that for each word 
tested in the vocabulary, there was a problem in the problem test which 
made use of and required the understanding of that word. The above 
test items concern themselves with the words"perimeter" and "rectangle." 
Both groups used the same procedure in solving the problems but the 
technical terms were not used in the problem for Group II. Only if a 
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pupil in Group II asked what the distance around the room is called, was 
he told. Among other words selected and used were area, fraction, 
income, diagonal, dimension^ratio, quart, reduction, mortgage, receipt, 
counterfeit, etc. 
It should be pointed out that the problems were constructed in such 
a manner that there was a minimum emphasis on the computational skills 
involved. Once the child understood the meaning of the critical word, 
and the process of computation which it suggested, the solution of the 
problem would present no unusual difficulty. The purpose of the prac¬ 
tice exercises, designed for use in the experimental classes was to 
develop a meaningful understanding of vocabulary beyond that which the 
control classes may have picked up. The following types of exercises 
were considered: 
(1) Daily, oral drills on selected related words 
(three or four words daily) 
(2) Individual use of dictionary to obtain word 
meaning and composition of words 
(3) Use of individual notebooks to record meanings 
of difficult words 
(4) Mimeographed instructional materials 
Whatever the treatments decided upon, it was essential for the sake 
of unity in the experiment, to prescribe the same types to both classes 
from which the experimental group was formed. The same vocabulary was 
emphasized in both classes. In the light of this criterion, it seemed 
that mimeographed materials prepared by the writer would provide the most 
desirable type of treatment. This also made it convenient to help any 
student after school who may have been absent a day or so. These exer- 
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cises were so designed that words relating to a common topic were 
grouped and discussed so as to bring out their individual meanings and 
their inter-relationships. Exercises, principally of the recall and 
matching types, accompanied each set of words and were designed to give 
a reasonable amount of drill in the use of words. Below are samples of 
the type of exercises provided: 
Definitions: Area refers to a surface, and is measured 
in square units, square inches, square 
yards, etc. 
Perimeter means distance around and refers 
to length. It is measured in inches, feet, 
miles, etc. 
Volume refers to amount of space, content 
or capacity. It is expressed in terms of 
cubic inches, cubic feet, etc. 
Exercises: Opposite each of the following, write volume, 
area or perimeter as the case may be: 
(a) 350 square feet  
(b) 40 yards  
(c) 3 square miles  
(d) 35 cubic inches  
Tell whether each of the following refers to volume, area, or peri¬ 
meter: 
(a) Amount of molding for the blackboard frame 
(b) Amount of paper to cover the bulletin board 
(c) Length of curb stone around a city block 
(d) Amount of water in a tank 
(e) Size of a baseball diamond 
(f) Truck load of sand 
The control group had to rely entirely upon the textbook and regular 
class discussions for its learning of any mathematical terms. The fol- 
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lowing are samples of the type of exercises provided for Group II: 
(1) How many squares are there in a fourth of the 
graphic chart on the wall? Can you find an 
easier way to obtain the answer without counting 
all of the squares? 
(2) If the ice cubes that are taken from the 
refrigerator were exactly 1 inch on each side, 
how many would a box hold if the box is 12 inches 
on each side? 
(3) If a dress costs $10.00 and is marked down 107», 
how much less does the buyer have to pay? 
The pupils had little difficulty finding the solution without using or 
hearing the terms "area", "volume," or "reduction." Had the exercises 
been stated as for Group I, these pupils would have had more difficulty 
in finding a workable solution without an understanding of these tech¬ 
nical terms. 
Post-Test Results 
After the instructional period, the fifty-four subjects were given 
the Analytical Scale of Attainment Test: Form B. The same statistical 
measures were used, as for Form A, in determining whether there was a 
significant difference between the groups after the instructional 
periàd. 
Tables 11 and 12 are presented and analyzed to determine if there 
was a difference between Groups I and II in the area of quantitative 
relations. Table 11 presents the frequency distribution for the total 
sample. Table 12 indicates that Groups I and II were performing at the 
sixth and fifth grade levels and had an arithmetic age score of eleven 
years and eleven months and eleven years and six months, respectively. 
Group I had a mean score of 78.76 with a standard deviation of 
8.86. The median was found to be within +1 sigma and the mode within 
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+2 sigma. Within the interval 69.90 - 87.62, there were eighteen fre¬ 
quencies. Group II had a mean score of 75.15 and a standard deviation 
TABLE 11 
FREQUENCY DISTRIBUTION OF THE DERIVED C-SCORES OF THE SUBJECTS 
ON QUANTITATIVE RELATIONS: FORM B 
C-Scores Group I Group II Total 
95-99 
90-94 2 2 4 
85-89 3 3 
80-84 10 6 16 
75-79 5 8 13 
70-74 2 3 5 
65-69 2 4 6 
60-64 3 4 7 
55-59 
Total 27 27 54 
of 8.63. The median score was within +1 sigma. Group I had a trimode. 
These modes were within -2, -1, and +1 sigmas. Fourteen frequencies 
were between the interval 66.52 - 83.78. The means for the groups dif¬ 
fered by 3.61 in favor of Group I. Statistically, there was no signi¬ 
ficant difference between the means. 
Table 13 presents the frequency distribution of the scores for the 
subjects on problem solving ability. To ascertain whether they differed 
on problem solving ability, Table 14 is presented and analyzed. It shows 
that Group I was performing at the sixth grade level, with an arithmetic 
age score of eleven years and ten months. The performance level for 
Group II was fifth grade and the age score was ten years and ten months. 
TABLE 12 
DATA DERIVED FROM THE RESULTS OF THE PERFORMANCE OF THE SUBJECTS ON QUANTITATIVE RELATIONS: FORM B 
Grade Age S.E. 
Groups Mean Median Mode Trimode Sigma Score Score Mean Dm t 
I 78.76 81.5 83 8.86 6 11 yr., 11 mo. 1.74 
3.61 1.486 -P- 




The mean score of Group I was 81.52 and the standard deviation 7.42 
Both median and mode were within +1 sigma. Within -1 and +1 sigmas were 
eighteen frequencies. The mean of Group II was 75.87 with a standard 
TABLE 13 
FREQUENCY DISTRIBUTION OF THE DERIVED C-SCORES OF THE SUBJECTS 
ON ARITHMETIC PROBLEMS: FORM B 
C-Scores Group I Group II Total 
100- 104 
95- 99 2 2 
90- 94 1 2 3 
85- 89 5 3 8 
80- 84 10 4 14 
75- 79 3 3 6 
70- 74 4 5 9 
65- 69 2 6 8 
60- 64 3 3 
55- 59 
50- 54 1 1 
45- 49 
Total 27 27 54 
deviation of 3.19. The mode and median were within -1 sigma and nine 
frequencies fell within -1 sigma and +1 sigma. The difference between 
the means was calculated to be 5.65 in favor of Group I. Statistically, 
there was a significant difference between the means of the groups at 
the .05 level of confidence with 26 degrees of freedom. 
The frequencies for the subjects' performance on arithmetic vocabu¬ 
lary are presented in Table 15. An analysis of Table 16 reveals informa 
tion for the comparison of the groups on arithmetic vocabulary. Accord- 
TABLE 14 
DATA DERIVED FROM THE RESULTS OF THE PERFORMANCE OF THE SUBJECTS ON ARTIHMETIC PROBLEMS: FORM B 






Mean Dm t 
I 81.52 82.5 84 7.42 6 11 yr., 10 mo. 1.47 
5.65 2.297* 
II 75.87 72 72 3.19 5 10 yr., 10 mo. .63 
^Statistically significant at the .05 level 
52 
ing to Table 16, Group I was performing at the eighth grade level and 
with an arithmetic age score of sixteen years. Group II was performing 
TABLE 15 
FREQUENCY DISTRIBUTION OF THE DERIVED C-SCORES OF THE 
SUBJECTS ON ARITHMETIC VOCABULARY: FORM B 
C-Scores Group I Group II Total 
125-129 4 4 
120-124 3 3 
115-119 1 1 
110-114 2 2 
105-109 3 1 4 
100-104 3 3 
95- 99 4 4 
90- 94 3 3 
85- 89 3 4 7 
80- 84 1 6 7 
75-79 8 8 
70-74 3 3 
65-69 2 2 




40-44 2 2 
Total 27 27 54 
at the sixth grade level, with an arithmetic age score of eleven years 
and six months. 
The mean of the experimental group in arithmetic vocabulary was 
106.39 with a standard deviation of 13.93. The mean of Group II was 
was 75.87; the standard deviation was 12.29. The position of the 
median was slightly below the means, whereas, the mode was within +2 
sigmas for Group I. Between the interval 92.46 - 119.32 sixteen fre- 
TABLE 16 
DATA DERIVED FROM THE RESULTS OF THE PERFORMANCE OF THE SUBJECTS ON ARITHMETIC VOCABULARY: FORM B 






Mean Dm t 
I 106.39 104.5 128.5 13.93 8 16 yr. 2.73 Ln 
30.52 8.408* w 
II 75.87 78 75 12.29 6 11 yr., 6 mo. 2.41 
^Statistically significant at the .01 level 
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quencies were found for Group I. Group II had twenty-two frequencies 
between the interval 62.13 - 88.16. The mode and median were within -1 
TABLE 17 
FREQUENCY DISTRIBUTION OF THE DERIVED C-SCORES OF THE 
SUBJECTS ON FUNDAMENTAL OPERATIONS: FORM B 
C-Scores Group I Group II Total 
85-89 
80-84 1 1 
75-79 2 3 5 
70-74 3 3 
65-69 12 7 19 
60-64 8 12 20 
55-59 1 2 3 
50-54 1 2 3 
45-49 
Total 27 27 54 
and +1 sigmas, respectively, for Group II. The difference between the 
means was 30.52 in favor of Group I. Calculation of "t" value shows 
there was a significant difference between the means of Groups I and II 
at the .01 level. 
Frequency distributions for the subjects' scores on fundamental 
operations are shown in Table 17. Table 18 reveals data relative to the 
comparison of performance of the subjects in the area now under considera¬ 
tion. This table shows that both groups were performing at the sixth 
grade level. Group I's arithmetic age score was eleven years and eight 
months, whereas, Group II's age score was eleven years and four months. 
TABLE 18 
DATA DERIVED FROM THE RESULTS OF THE PERFORMANCE OF THE SUBJECTS ON FUNDAMENTAL OPERATIONS: FORM B 
Grade Age S.E. 
Groups Mean Median Mode Sigma Score Score Mean Dm t 
I 67.07 64.5 61.5 4.94 6 11 yr., 8 mo. .97 u, 
1.61 1.006 
II 65.46 67.5 69.5 6.52 6 11 yr., 4 mo. 1.28 
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The score 67.07 was the mean for Group I with a standard deviation 
of 4.94. The mean for Group II was 65.46; the standard deviation was 
6.52. The median and mode for Group I were within -1 sigma and +1 sigma, 
respectively. The median and mode were within -1 sigma for Group II. 
Both groups had nineteen frequencies within the interval -1 sigma through 
+1 sigma. The difference between the means was 1.61. The "t" test 
showed no significant difference between the means in the area of funda¬ 
mental operations. 
Summary statement post-test results.—The following were the find¬ 
ings: 
1. There was no significant difference between the 
two groups in an understanding of quantitative 
relations. 
2. There was a significant difference at the .05 
level in problem solving ability in favor of 
Group I. 
3. There was a statistical difference between the 
two groups at the .01 level in the area of arith¬ 
metic vocabulary in favor of Group I. 
. There was no statistical difference between the 




SUMMARY AND CONCLUSIONS 
Problem and Methodology 
This was a comparative study of the arithmetical problem solving 
abilities of two groups of eighth grade pupils, one with and the other 
without direct study of quantitative vocabulary. These differential 
effects, if any, were investigated in terms of differences and relations. 
The purpose of this study was to test the null hypothesis that 
direct study of quantitative vocabulary had no significant effect upon 
problem solving ability of eighth grade pupils. More specifically, the 
purposes were to answer the following questions: 
1. Is there a difference between the understanding 
of quantitative relations of Groups I and II at 
the initial stage of the investigation? 
2. Is there a difference between the mathematical 
status of problem solving ability of Groups I 
and II at the initial stage of the investigation? 
3. Is there a difference between the understanding 
of mathematical vocabulary of Groups I and II at 
the initial stage of the investigation? 
4. Is there a difference between the fundamental 
skills of Groups I and II at the initial stage 
of the investigation? 
5. Is there a difference between the understanding 
of quantitative relations of Groups I and II at 
the end of the investigation? 
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6. Is there a difference between the mathematical 
status of problem solving ability of Groups I 
and II at the end of the investigation? 
7. Is there a difference between the understanding 
of mathematical vocabulary of Groups I and II 
at the end of the investigation? 
8. Is there a difference between the fundamental 
skills of Groups I and II at the end of the 
investigation? 
For the purpose of clarity, the following terms have been defined: 
1. Problem solving ability as used in this study 
refers to... the power to solve novel problems 
in mathematics based on an understanding of 
the principles and processes of computational 
skills. 
2. Quantitative vocabulary--words or phrases in 
which consideration of amount is essential. 
"Arithmetic vocabulary" and "quantitative 
vocabulary" were used interchangeably. 
The features of the locale and research design of this study are 
indicated below: 
1. Locale.--This study was conducted at a com¬ 
paratively small high school in Fulton County. 
The enrollment was approximately 375 students 
in grades eight through twelve at the time of 
the experiment. 
2. Subjects.—The subjects involved in this study 
were two equated groups of eighth graders, 
equated on the basis of I.Q., age, sex, grade 
point average, and pre-test results. Data 
relative to the formation of the equivalent 
groups were presented in Chapter II. 
3. Research Method.—The experimental method of 
research was used employing techniques of 
testing and specific instructions for experi¬ 
mental and control groups.- 
4. Instruments.--The instruments used in this study 
were (a) Otis Quick Scoring Mental Ability, and 
(b) Analytical Scale of Attainment Test: Forms A 
and B. 
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5. Operational Steps.--The operational steps for this 
research were as follows: 
(a) The related literature pertinent to this 
study was reviewed, summarized, and embodied 
in this thesis. 
(b) Permission to do this study was secured 
from proper school authorities. 
(c) The subjects for this study were chosen 
from four sections of eighth grade arith¬ 
metic classes in the selected school system. 
(d) Tests used in this study were administered 
to the subjects on designated testing days 
before and after the experiment. 
(e) The subjects were taught by the writer for 
nine weeks. The same arithmetical topics 
were taught both groups during the experi¬ 
ment. Group I was given specific instruction 
in quantitative vocabulary along with problem 
solving. Any vocabulary building developed 
by Group II was incidental. 
(f) Data derived from the tests were assembled 
into appropriate tables which constituted 
the basis for analysis and interpretation of 
the specific purposes of the research. 
(g) The main statistical measures used in the 
analysis and interpretation of the data were 
frequency distribution, mean, mode, median, 
standard deviation, age score, arithmetic 
grade score, and the "t" ratio. 
(h) The report of the findings, conclusions, 
implications, and recommendations derived 
from the analysis and interpretation of the 
data were incorporated in the thesis. 
Summary of Literature Pertinent to the Present Study 
The literature pertinent to this study was reviewed and summarized 
relative to points of view of others, regarding factors affecting prob¬ 
lem solving ability, and previous research studies. 
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Research suggests that problem solving is not a unitary factor, but 
a complex of different abilities. Researchers have sought to determine 
the extent to which different factors improve or minimize problem solv¬ 
ing ability. Butler'*' concluded that some principal causes of difficulty 
in problem solving are as follows: 
1. Poor computation 
2. Lack of reasoning ability 
3. Failure to comprehend the meaning of the problem 
4. Vocabulary difficulties 
5. Ineffective reading habits 
6. Difficulty in selecting the process to be used 
7. Carelessness in transcribing 
8. Physical defects 
It is agreed upon by most researchers that it is possible to bring 
about great improvement in the ability to solve verbal problems. Some 
procedures for improving problem solving were given by Bruckner as 
follows: 
1. Discuss uses of numbers in social institutions 
2. Give the student abundant experiences in reading 
and solving easy, meaningful verbal problems. 
3. Have pupils use manipulative materials to demon¬ 
strate and work out solutions of simple problems. 
4. Plan reading experiences which will develop the 
special reading skills in problem solving. 
5. Emphasize vocabulary development by suitable 
exercises. 
^Butler, op. cit., p. 262. 
2 
Bruckner, op. cit., p. 498. 
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6. Use problems without numbers to help the pupil 
to learn to state, in his own words, how to find 
the answers. 
Teacher preparation and interest in what he teaches have some effect 
upon the child's development in problem solving ability. The teacher 
must be able to discuss the various meanings of a word, show relation¬ 
ships among the definitions of the word, and help pupils understand 
the use of the word or words in solution to problems.^ 
Related studies on problem solving have shown that direct study of 
quantitative vocabulary can increase problem solving ability. 
2 
Vanderlinde made a study using fifth grade pupils. His study 
demonstrated that specific words can add to a pupil's vocabulary as a 
result of special effort to increase it. In his study, pupils who 
studied quantitative vocabulary scored higher on a test of arithmetic 
problem solving than pupils who did not devote attention to the study 
of it. 
. 3 Hansen s research involved sixth graders. His conclusion was that 
success in solving arithmetic problems is more likely to occur when 
teaching methods designed to contribute to success are undertaken as a 
part of the instructional program. 
A study made by Treacy^ involving seventh graders revealed that 
vocabulary, use of quantitative terms and computational ability are 
Hïational Council of Teachers of Mathematics 
Twenty-First Yearbook, op. cit. 
2 
Vanderlinde, op. cit., p. 144. 
3 
Hansen, op. cit., p. 94. 
4 
Treacy, op. cit., p. 96. 
Learning Mathematics, 
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positively related to problem solving. 
Research supports the idea that quantitative vocabulary can be 
developed at an early age.'*' A study on quantitative vocabulary and 
problem solving was made by Duncan and Lyda at the second grade level. 
The "t" test showed a gain in grade placement of .29 in two and nine- 
tenth months in the area of problem solving. The significant gains 
were indicated at better than the .01 level of confidence. 
In order to insure an adequate retention of learning contributed 
by vocabulary instructional materials, it is necessary that they be used 
regularly and systematically as an integral part of the classroom pro¬ 
cedure. ^ 
Summary of Findings 
The following significant findings were applicable to the findings 
within the two groups at the beginning of the experiment. 
1. The mean I.Q. scores for Groups I and II were 
83.50 and 83.30, respectively. The standard 
deviation for Group I was 8.23; that of Group II 
was 9.98. The "t" test showed that there was 
no statistical difference between the mean I.Q. 
scores. 
2. The performance of Group I on quantitative relations 
was better than that of Group II. The "t" test 
showed the difference to be significant at the .05 
level. The mean of Group I was 73.33 and the mean 
of Group II was 65.30. These mean scores indicated 
that the grade levels on quantitative relations 
were sixth and fifth for Groups I and II, respec¬ 
tively. 
1 
Duncan and Lyda, op. cit., p. 291. 
2 
Johnson, op. cit., p. 109. 
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3. In the area of problem solving ability, both groups 
were performing at the fourth grade level. Group I 
had a mean score of 66.31 with a standard deviation 
of 9.24. The mean score of Group II was 67.05; its 
standard deviation was 6.54. The mode of both groups 
fell within the same class interval, 65-69. The "t" 
test of difference between the means revealed no 
statistical difference. 
4. Group I had a mean score of 72.35 and Group II had 
a score of 76.91 in arithmetic vocabulary. The 
difference between the means was 4.56 in favor of 
Group II; however, the "t" test showed no significant 
difference. The mean scores showed that the groups 
were performing at the fifth and sixth grade levels 
in favor of Group II. 
5. In the area of fundamental operations, both groups 
were performing at the fifth grade level. The mean 
for Group I was 60.35, and that of Group II was 
58.87. The standard deviation for Groups I and II 
were 3.93 and 3.91, respectively. The mode for 
Group I fell within the class interval, 60-64, whereas, 
that of Group II was within the class interval, 50-54. 
The "t" test revealed no statistical difference between 
the means. 
The findings relative to the post-test results of the groups were 
as follows: 
1. In quantitative relations, the mean scores of the 
groups were 78.76 and 75.15 for Groups I and II, 
respectively. The mode for Group I was 83. The 
trimode for Group II was 79.5, 67, and 62. Group I 
was performing at the fifth grade level and Group II 
was performing at the fifth grade level. There was 
no statistical difference between the two groups 
when tested using the "t" ratio. 
2. There was a statistical difference at the .05 level 
in favor of Group I in the area of arithmetic prob¬ 
lem solving. The grade level of performance for 
Group I was sixth and for Group II, the level was 
fifth grade. The mean scores were 8L52 and 75.87 
for Groups I and II, respectively. The mode for 
Group I was 84, whereas, that of Group II was 72. 
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3. The mean scores in arithmetic vocabulary were 106.39 
and 75.87 for Groups I and II, respectively. The 
standard deviation for Group I was 13.93. The standard 
deviation of Group II was 12.29. The mode of Group I 
was 128.5, of Group II, 78. Group I was performing at 
the eighth grade level and Group II at the sixth grade 
level. The "t" test revealed a statistical difference 
between the means of the groups at the .01 level. 
4. On an understanding of fundamental operations, there 
had been a change in grade level from fifth to sixth 
grade for both groups during the experiment. Although 
both groups had achieved higher scores than on the pre¬ 
test, there was no statistical difference between the 
means. The mean score for Group I was 67.07; that of 
Group II was 65.46. The mode for Group I was 61.5; 
for Group II, the mode was 69.5. 
Regarding grade scores and arithmetic age scores, both were per¬ 
forming at the fifth grade level at the beginning of the experiment. 
The age scores were ten years and nine months and ten years and eight 
months for Groups I and II, respectively. At the end of the experiment, 
the grade level for Group I was slightly below seven with an age score 
of twelve years and ten months. The grade level for Group II was five 
and one-half with an age score of eleven years and four months. The 
scores given above were mean scores for the combined areas of the Analy¬ 
tical Scale of Attainment Test. 
Conclusions 
The following conclusions were drawn from the above analysis and 
interpretation of the data in the research. 
1. There was an increment of nearly two years in 
the grade score of Group I and six months of 
Group II during the instructional period. The 
increments in age scores were two years and one 
month and six months for Groups I and II, respec¬ 
tively. This conclusion was relative to the 
mean scores of the four areas of the test. 
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2. With reference to the difference between the means 
of the groups on Form A, the change from signifi¬ 
cant in favor of Group I to insignificant on Form B, 
is an indication that Group II had higher gains in 
quantitative relations than did Group I. 
3. In problem solving and in arithmetic vocabulary, 
the change from insignificant on Form A to signi¬ 
ficant on Form B in favor of Group I, led to the 
conclusion that Group I had significantly higher 
gains than did Group II. 
4. The difference between the two groups was insignifi¬ 
cant before and after the experimental period in the 
area of fundamental operations. Although there was 
an increment in the mean scores of each group from 
Form A to Form B, it was irrelevant. 
To summarize the above conclusions in the light of this study, 
instruction in arithmetic vocabulary leads to significant growth in the 
knowledge of the specific terms used and growth in problem solving 
ability. It does not necessarily lead to a better understanding of 
quantitative relations and competence in fundamental operations. 
Implications 
The findings from this study suggest the following implications: 
1. Instruction in quantitative vocabulary can be 
given to meet the needs of pupils without 
sacrificing their achievement in arithmetic. 
2. The experimental method can be used effectively 
with pupils who have below average intelligence. 
3. Vocabulary study can be made an integral part 
of the instructional period in arithmetic. 
4. Problem solving ability of pupils at the eighth 
grade level can be increased significantly by 
the study of quantitative vocabulary, when the 
direct-study techniques as described in this 
research are used. 
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Recommendations 
The findings of this study would appear to warrant the following 
recommendations : 
1. The study of quantitative vocabulary should 
begin in the primary grades and continue 
throughout high school. 
2. Direct-study techniques should be used to teach 
the technical and semi-technical vocabulary in 
each of the content subjects. 
3. Pupils should be provided with more opportuni¬ 
ties to use quantitative vocabulary in both 
written and oral communication. 
4. Vocabulary study should be made an integral part 
of the instructional program in all arithmetic 
classes. 
5. Classrooms in elementary and high schools should 
be equipped with a variety of arithmetic teaching 
aids to help clarify the meaning of quantitative 
terms. 
6. Pupils should be provided with rich and varied 
experiences that will furnish a background for 
the new terms to be encountered. 
BIBLIOGRAPHY 
Books 
Bond, Guy L. Developmental Reading in the High School. New York: The 
Macmillan Co., 1941. 
Bruckner, Leo J., Grossnickle, Foster E. and Reckzeh, John. Developing 
Mathematical Understandings in the Upper Grades. New York: Holt, 
Rinehart and Winston, 1961. 
Butler, Charles H. The Teaching of Secondary Mathematics. New York: 
McGraw-Hill Book Co., 1941. 
Howard, Charles F. and Dumas, Enoch. Teaching Contemporary Mathematics 
in the Elementary School. New York: Harper & Row, 1966. 
Klausmier, Herbert J. Principles and Practices of Secondary School 
Teaching. New York: Harper and Brothers, Publishers, 1956. 
Marksheffel, Ned D. Better Reading in the Secondary Schools. New York: 
The Ronald Press Co., 1966. 
Morton, R. L. Teaching Arithmetic. Washington, D. C.: Department of 
Classroom Teachers--National Education Association, 1953. 
Simpson, Elizabeth A. Helping High School Students Read Better. New 
York: Science Research Association, 1954. 
Taylor, E. H. and Mills, C. N. Arithmetic for Teacher-Training Classes. 
New York: Henry Holt and Company, 1956. 
Wheat, Harry Grove. How to Teach Arithmetic. Elmsford, New York: Row 
Peterson and Company, 1961. 
 . The Psychology and Teaching of Arithmetic. Boston: D. C. Heath 
and Company, 1957. 
Willoughby, Stephen S. Contemporary Teaching of Secondary School Mathe¬ 
matics. New York: John Wiley and Sons, Inc., 1967. 





Elroy, Howard C. "Teaching the Essence of Mathematics," The Bulletin of 
the National Association of Secondary School Principals, XLII, 
No. 238 (May, 1958), 110-115. 
Hansen, Carl W. "Factors Associated with Successful Achievement in 
Problem Solving in Sixth Grade Arithmetic," Journal of Educational 
Research, XXXVIII (October, 1944), 111-18. 
Jarvis, Oscar T. "Time Allotment Relationships in Pupil Achievement in 
Arithmetic," The Arithmetic Teacher, X, No. 5 (May, 1963), 248-50. 
Johnson, Harry C. "The Effect of Instruction in Mathematical Vocabu¬ 
lary Upon Problem Solving in Arithmetic," Journal of Educational 
Research. XXXVIII, No. 2 (October, 1944), 97-110. 
Johnson, John T. "On the Nature of Problem Solving in Arithmetic," 
Journal of Educational Research, XLIII (October, 1949), 106-10. 
Lyda, W. J. and Duncan, Frances M. "Quantitative Vocabulary and Problem 
Solving," The Arithmetic Teacher, XIV, No. 4 (April, 1967), 289-91. 
Muscio, Robert D. "Factors Related to Quantitative Understanding in the 
Sixth Grade," The Arithmetic Teacher, IX, No. 5 (May, 1962), 258-62. 
Newport, John. "Are Almost all Children Disadvantaged in Mathematics," 
The Arithmetic Teacher, XIV, No. 1 (January, 1967), 20-24. 
Scott, Carrie. "Relationship Between I.Q. and Gain in Reading Achieve¬ 
ment with Arithmetic Reasoning," Journal of Educational Research, 
LVI (February, 1963), 317-25. 
Treacy, John P. "The Relationship of Reading Skills to Ability to Solve 
Arithmetic Problems," Journal of Educational Research, XXXVIII 
(October, 1944), 86-96. 
Vanderlinde, Louis F. "Does the Study of Quantitative Vocabulary Improve 
Problem Solving?" Elementary School Journal, LXV, No. 3 (December, 
1964), 143-52. 
Reports 
National Council of Teachers of Mathematics. Instruction in Arithmetic, 
Twenty-Fifth Yearbook. Washington, D. C.: The National Council of 
Teachers of Mathematics, 1960. 
 . The Learning of Mathematics: Its Theory and Practice, Twenty- 
First Yearbook. Washington, D. C.: The National Council of Teachers 
of Mathematics, 1953. 
69 
 . The Place of Mathematics in Secondary Education, Fifteenth 
Yearbook. New York: American Mathematical Society, 1966. 
National Society for the Study of Education. Reading in the High 
School and College, Forty-Seventh Yearbook. Part II. Chicago: 
University of Chicago Press, 1948. 
Unpublished Materials 
Currey, Charles K. "A Research Study of the Effect of Review of Prior 
Concepts and Vocabulary Upon the Facility of Learning New Concepts 
in Mathematics," Unpublished Ph.D. dissertation, University of 
California, 1966. 
Fitzgerald, William M. "A Study of Some of the Factors Related to the 
Learning of Mathematics by Children in Grades Five, Seven and 
Nine." Unpublished Ph.D. dissertation, University of Michigan, 
1962. 
Fuse, B. L. "The Relationship of Solving Arithmetic 'Reasoning' Prob¬ 
lems to Certain Other Aspects of Learning." Unpublished Master's 
Thesis, Department of Education, Atlanta University, 1954. 
Golightly, Madelyn G. "Differences in Attitudinal and Other Psycholog¬ 
ical Traits Manifested by Selected High School Girls in Relation to 
Career Choices Involving Science and Mathematics." Unpublished 
Master's Thesis, Department of Education, Atlanta University, 1962. 
Hendricks, Thomas J. "Reading and Mathematical Problem Solving Abili¬ 
ties of Ninth Grade Students of Price High School." Unpublished 
Master's Thesis, Department of Education, Atlanta University, 1960. 
Hoggs, Johnny C. "A Study of...Relationship Between...Levels of Read¬ 
ing Comprehension and Arithmetic Verbal Problem Solving...Fifth... 
Ninth...Tenth Grade Pupils." Unpublished Master's Thesis, School 
of Education, Atlanta University, Atlanta, Georgia, 1953. 
Leonhardt, Earl A. "An Analysis of Selected Factors in Relation to 
High and Low Achievement in Mathematics." Unpublished Ph.D. dis¬ 
sertation, University of Nebraska, 1962. 
Wadkins, A. D. "Tested Differences and Correlations on Intelligence, 
Arithmetic Reasoning and Arithmetic Fundamentals as Measured by 
Test Scores of Upper and Lower Quartile Groups of Fourth Graders." 
Unpublished Master's Thesis, Department of Education, Atlanta 
University, 1965. 
Very, Phillip S. "Quantitative Verbal, and Reasoning Factors in Mathe¬ 
matical Ability." Unpublished Ph.D. dissertation, Pennsylvania 






Bettie Lockhart Griggs 
Received B. S. degree 
in Secondary Education with 
concentration in Mathematics 
Fort Valley State College 
Fort Valley, Georgia, 1960. 
National Science Foundation 
Academic Year Institute Participant 
at Atlanta University, 1966-67; 
Thesis topic: "The Effect of Direct 
Study of Quantitative Vocabulary 
on Problem Solving Ability of 
Eighth Grade Pupils." 
Mathematics teacher 
at Sumter County Senior High School, 
1960-64 
Mathematics teacher 
at Jeffersonville High School, . 
Jeffersonville, Georgia, 1964-66 
Eighth Grade arithmetic and word 
study teacher in the 
Fulton County School System, 
Atlanta, Georgia, 1967-68 
Widow 
Member of Overcoming Church of God 
Faith Temple, GTEA, and NCTM 
Elected to Who's Who Among Students 
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BETA TEST: FORM EM 
by Arthur S. Otis 
BETA 
EM 
Do not open this booklet, or turn it over, until you are told to do so. 
Fill these blanks, giving your name, age, birthday, etc. Write plainly. 
Name Grade Boy Girl 
First name Initial Last name 
Date of birth How old are you now? 
Month Day Year 
Date 19 School City and state  
Read these directions. Do what they tell you to do. 
This is a test to see how well you can think. It contains questions of different kinds. Under each question there are 
four or five possible answers. You are to read each question and decide which of the answers below it is the right answer. 
Do not spend too much time on any one question. Here are three sample questions. 
Sample a: Which one of the five things below is soft? 
(I) glass (2) stone (3) cotton (4) iron (5) ice 
The right answer, of course, is cotton. The word cotton is No. 3. Now look at the “Answer 
Spaces for Samples” at the right. In the five spaoes after the Sample “a,” a heavy mark has 
been made, filling the space under the 3. This is the way to answer the questions. 
Try the next sample question yourself. Do not write the answer; just put a heavy mark in 
the space under the number corresponding to the right answer. 
Sample b: A robin is a kind of — 
(6) plant (7) bird (8) worm (9) fish (10) flower 
The answer is bird, which is answer 7; so you should answer Sample “b” by putting a heavy 
mark in the space under the 7. Try the Sample “c.” 
Sample c: Which one of the five numbers below is larger than 55? 
(II) 53 (12) 48 (13) 29 (14) 57 (15) 16 
The correct answer for Sample “c” is 57, which is No. 14; so you would answer Sample “c” by making a heavy black 
mark that fills the space under the number 14. Do this now. 
Read each question carefully and decide which one of the answers is best. Notice what number your choice is. Then, 
on the answer sheet, make a heavy black mark in the space under that number. In marking your answers, always 
be sure that the question number on the answer sheet is the same as the question number in the test booklet. Erase 
completely any answer you wish to change, and be careful not to make stray marks of any kind on your answer sheet 
or on your test booklet. When you finish a page, go on to the next page. If you finish the entire test before the time is 
up, go back and check your answers. Work as rapidly and as accurately as you can. 
The test contains 80 questions. You are not supposed to be able to answer all of them, but do the best you can. You 
will be allowed half an hour after the examiner tells you to start. Try to get as many questions right as possible. Be 
careful not to go so fast that you make mistakes. Do not spend too much time on any one question. No questions 
about the test will be answered by the examiner after the test begins. Lay your pencil down. 
Do not turn this booklet until you are told to begin. 
Copyright 1954 by Harcourt, Brace & World, Inc., New York 
Copyright in Great Britain. AU rights reserved. 
PRINTED IN U.S.A. BETA:EM-22 
This test is copyrighted. The reproduction of any part of it by mimeograph, hectograph, or in any other 
way, whether the reproductions are sold or are furnished free for use, is a violation of the copyright law. 
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FOR SAMPLES 
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61 62 63 64 65 
64 H II II II II 
06 67 68 69 70 
66 y 
: : : : : : : 
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1 The opposite of weak is — 
(I) poor (2) sick (3) tall (4) strong (5) young  
2 Which of the five words below comes first in the dictionary? 
(6) brown (7) black (8) blown (9) break (10) blend  
3 Which answer tells best what a teakettle is? 
(II) a tool (12) a weapon (13) a utensil (14) a thing (15) a machine  
4 An eggshell is to an egg the same as an orange skin is to — 
(16) a lemon skin (17) an orange (18) an orange seed (19) a hen (20) a clamshell 
6 Ruth is prettier than Sadie but not so pretty as Mabel. Therefore, Mabel is (?) Sadie. 
(21) not so pretty as (22) just as pretty as (23) cannot sqy which (24) prettier than 
6 The mayor is to a city as the governor is to — 
(26) a nation (27) a president (28) a state (29) a council (30) an office  
7 A stove is to heat as a refrigerator is to — 
(31) a kitchen (32) cold (33) electricity (34) gas (35) food  
8 Three of the four designs at the righ* are alike in some way. 
Which one is not like the other three? (36) 
9 Northwest is to southeast as up is to — 
(41) north (42) higher (43) northeast (44) down (45) under  
10 The opposite of clockwise is — 
(46) backward (47) counterclockwise (48) right (49) left (50) round  
11 Which of the five words below comes first in the dictionary? 
(51) times (52) stand (53) ruled (54) grand (55) quill  
12 Which of the five persons below is most like a carpenter, a plumber, and a bricklayer? 
(56) a postman (57) a lawyer (58) a truck driver (59) a doctor (60) a painter 
13 Which of the following sentences tells best what an arm is? 
(61) It goes in the coat sleeve. (62) You can put it around something. 
(63) It carries the hand. (64) It is the part of the body attached to the shoulder. 
(65) We have two of them  
14 Four of the following things are alike. Which one is different from the other four? 
(66) a beet (67) a peach (68) a radish (69) an onion (70) a potato... 
15 What is to hearing as an eye is to sight? 
(71) glasses (72) voices (73) a sound (74) an ear (75) an earphone... 
16 Three of the four designs at the right are alike in some way. * i 
Which one is not like the other three? (76) I (77) / U U (78) J JJ U (79) 
17 Which of the five things below is most like the moon, a balloon, and a ball? 
(81) sky (82) a cloud (83) a marble (84) an airplane (85) a toy  
18 Fur is to a rabbit as feathers are to — 
(86) a pillow (87) a bird (88) a hair (89) an animal (90) a nest  
19 What is the most important reason for using screens at windows? 
(91) They are easy to paint. (92) They improve the looks of the windows. 
(93) They keep out flies but let in the breeze. (94) They keep out burglars. 
(95) They are easier to keep clean than windows are  
20 Which of the five words below comes last in the dictionary? 
(I) front (2) local (3) lemon (4) floor (5) knoll  
21 The moon (?) around the earth. (Which of the following words completes the sentence best?) 
(6) turns (7) goes (8) moves (9) revolves (10) spins  
22 Printing is to a book as writing is to — 
(II) talking (12) a letter (13) a pen (14) a friend (15) reading  
23 Which of the five things below is most like a chimney, a roof, and a door? 
(16) a chair (17) a bed (18) a stove (19) a window (20) a desk  
24 The ground is to an automobile as water is to — 
(21) a train (22) gasoline (23) the engine (24) a ship (25) a river  
[ 3 ] (Go on to the next page.) 
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64 The one of two objects that is not so good as the other is said to be — 
(61) unsuitable (62) lesser (63) single (64) inferior (65) unnecessary 
65 If the following words were rearranged to make the best sentence, the last word of the sentence would begin wit 
what letter? 
fall clouds from the r oindrons dark 
(66) f (67) d (68) t (69) c (70) r   
66 An object or institution that is not likely to move or change is said to be — 
(71) fundamental (72) stable (73) temporary (74) solid (75) basic  
67 Worst is to bad as (?) is to good. 
(I) more (2) better (3) best (4) very good (5) excellent  
68 If the following persons were arranged in order, which one would be in the middle? 
(6) grandfather (7) grandson (8) brother (9) uncle (10) nephew  
69 A man who buys and sells when there is considerable danger of loss is said to — 
(II) transact (12) stipulate (13) contract (14) speculate (15) bargain  
70 Which tells best what a refrigerator is? 
(16) a piece of kitchen furniture (17) 
(18) an electrical device for the kitchen 
(20) a cabinet for keeping food cold 
a place to store food 
« (19) a large white box 
71 There is a saying, “A bird in the hand is worth two in the bush.” Itmeans— (21) Two birds are worth more than one 
(22) Something you are sure of is twice as good as something doubtful. 
(23) Your own bird is worth two that belong to others. 
(24) It is hard to catch birds that are in bushes    
72 When the time by a clock was 14 minutes past 9, the hands were interchanged. The clock then said about — 
(26) 14 minutes past 3 (27) 14 minutes of 10 (28) 14 minutes past 2 
(29) 14 minutes of    
73 One number is wrong in the 
19283948 
following series. What should that number be? 
59687989 
(31) 9 (32)7 (33) 8 (34) 6 (35) 5.. 
74 The boy deserves (?) for his effort and perseverance. 
(36) condemnation (37) censure (38) scholarship (39) commendation 
(40) a medal  
75 One number is wrong in the following series. What should that number be? 
1 2 4 8 16 32 48 128 
(41) 96 (42) 6 (43) 64 (44) 12 (45) 24 
76 If I have a large box with 4 smaller boxes in it and 3 very small boxes in each small box, how many boxes do I 
have in all? 
(4G) 7 (47) 12 (48) 13 (49) 16 (50) 17  
77 If each 3 in the following series were changed to a 2 and if each 1 were dropped out, the seventh 2 would be followe( 
by what number? (Do not mark the paper.) 
‘1 252315234231342225 
(51) 1 (52) 3 (53) 2 (54) 4 (55)   
78 There is a saying, “An ounce of prevention is worth a pound of cure.” It means — 
(56) Prevention is a good cure. (57) Prevention and cure can be purchased by weight 
(58) It is much better to prevent something than to cure it. 
(59) It is much better to cure something than to prevent it  
79 Which of the five words below is most like heavy, blue, and nice? 
(61) weight (62) round (63) sky (64) color (65) weather  
80 In a foreign language, boli deta kipo means very good weather; boli cora means bad weather; and deta sedu means very hot 
What word means good? 
(66) boli (67) deta (68) cora (69) kipo (70) sedu  
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25 If grapefruit are 4 for a quarter, how much will two dozen cost? 
(26) 23^ (27 ) 60^ (28) 96^ (29) $1.50 (30) $1.00  
26 The author is to a book as the inventor is to a — 
(31) machine (32) bookmark (33) discoverer (34) writer (35) magazine 
27 Which of the following tells best what a kitchen is? 
(36) a room in which to cook (37) a place to keep knives and forks 
(38) a part of a house (39) a room with a table and chairs 
(40) a room next to the dining room  
28 If the following words were rearranged to make the best sentence, with what letter would the last word of the 
sentence begin? 
wood made often of are floors 
(41) a (42) m (43) w (44) f (45) o  
29 Which of the five things below is most like tea, milk, and lemonade? 
(46) water (47) vinegar (48) coffee (49) olive oil (50) mustard  
30 Three of the four designs at the right are alike in some way. 
Which one is not like the other three? 
£]Q> 
(51)1., I (53)1^3 (54) [\ A 
31 Which of the sentences below tells best what a kitten is? 
(56) It has whiskers. (57) It is a small animal that drinks milk. 
(58) It is a playful animal. (59) It is afraid of dogs. (60) It is a young cat  
32 If the following were arranged in order, which one would be in the middle? 
(61) pint (62) barrel (63) cup (64) quart (65) gallon  
33 If Tom is brighter than Dick and Dick is just as bright as Harry, then Harry is (?) Tom. 
(66) brighter than (67) not so bright as (68) just as bright as (69) cannot say which 
34 Count each 4 that has a 2 next after it in this row. 
24142354624752442394328784224552242 
How many are there? 
(71) 1 (72) 2 (73) 3 (74) 4 (75)   
35 The opposite of ignorance is — 
(76) beauty (77) knowledge (78) goodness (79) honesty (80) truth  
36 Four of the following words have something in common. Which one is not like the other four? 
(81) cowardly (82) dishonest (83) poor (84) stingy (85) rude  
37 A photograph is 3 inches wide and 5 inches long. If it is enlarged to be 12 inches wide, how long will it be? 
(1) 8 in. (2) 20 in. (3) 14 in. (4) 15 in. (5) 60 in  
38 The opposite of spend is — 
(6) give (7) earn (8) money (9) take (10) use  
39 Which of the following sentences tells best what an airplane is? 
(11) It flies. (12) It is something to travel in. (13) It is a flying 
(14) It has wings and a tail. (15) It is a mechanical bird  
conveyance. 
40 A man drove 9 miles east from his home, and then drove 4 miles west. He was then (?) of his home. 
(16) 5 miles east (17) 5 miles west (18) 13 miles east (19) 13 miles west  
41 If the following words were rearranged to make the best sentence, with what letter would the last word of the sen¬ 
tence begin? 
men deep the a trench dug long 
(21) d (22) 1 (23) t (24) s (25) m  
42 A pitcher is to cream as a bowl is to — 
(26) baseball (27) a saucer (28) coffee (29) sugar (30) a dish  
43 If the following words were rearranged to make the best sentence, the last word of the sentence would begin with what 
letter? 
cook the pie a made apple deep 
(31) c (32) p (33) a (34) d (35) m  
44 A very strong feeling of affection is called — 
(36) sympathy (37) pity (38) admiration (39) love (40) esteem  
[ 4 ] (Go on to the next page.) 
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45 A chair is most likely to have — 
(41) rockers (42) upholstery (43) legs (44) a seat (45) arms 
46 A boy has three dogs. Their names are Rover, Spot, and Fido. Rover is larger than Spot and Spot is larger than 
Fido. Therefore, Rover is (?) Fido. 
(46) smaller than (47) larger than (48) the same size as (49) cannot say which 
47 Wood is to box as wire is to — 
(51) iron (52) electricity (53) doorbell (54) screen (55) fire 
48 There is a saying, “It is a long road that has no turning.” It means — 
(56) Most long roads are straight. (57) Things are bound to change sooner or later. 
(58) Most short roads have turns. (59) It is a bad idea to turn around on the road... 
49 Which of the five things below is most like a sheet, a towel, and a handkerchief? 
(61) a blanket (62) a coat (63) a napkin (64) a carpet (65) a mattress. 
60 Three of the four designs at the right are alike in some way. 
Which one is not like the other three? 
61 If the following were arranged in order, which one would  »     
(71) foundation (72) walls (73) ceiling (74) roof (75) floor.. 
62 Which one of these series contains a wrong number? 
(1) 24 68-10 (2) 1-3-5-7-9 (3) 3-6-9-12-15 (4) 1-4-7-10-12 
(5) 2-5-8-11-14  
63 A pair of trousers always has — 
(6) a belt (7) cuffs (8) pockets (9) a crease (10) seams  
64 One number is wrong in the following series. What should that number be? 
81828 3 8485868789 
(11) 9 (12) 7 (13) 6 (14) 8 (15) 5  
66 A machine that works rapidly and well is said to be — 
(16) fluent (17) revolutionary (18) novel (19) automatic (20) efficient. 
66 What letter in the following series appears a third time nearest the beginning? 
ACEBDDEABCBECADABCDE 
(21) A (22) C (23) D (24) E (25) B  
67 The stomach is to food as the heart is to — 
(26) aman (27) the lungs (23) blood (29) a pump (30) beating  
68 In the alphabet, which letter follows the letter that comes next after Q? 
(31) O (32) S (33) P (34) T (35) R  
69 Most persons prefer automobiles to buses because — 
(36) it is always cheaper to use an automobile. (37) the bus carries too many persons. ™ 
(38) an automobile gets you where you want to go when you want to go. 
(39) automobiles are easier to park  
60 The opposite of contract is — 
(41) explode (42) detract (43) expend (44) die (45) expand  
61 In a certain row of trees one tree is the fifth one from either end of the row. How many trees are there in the row? 
(46) 5 (47) 8 (48) 10 (49) 9 (50) 11  
62 There is a saying, “Honesty is the best policy.” It means — 
(51) Honesty is more important than generosity. 
(52) In the long run it pays to be honest. (53) Honest people become wealthy. 
(54) You can never tell what a dishonest person will do  
63 Three of the four designs at the right are alike in some way. 
Which one is not like the other three? (56) 4s (57) A (58) ^ (59,Y 
(Go on to the next page.) 
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   QUANTITATIVE RELATIONSHIPS   
Directions: Read these two sentences carefully. 
A. Milk is sold by the 1. liter 2. ounce 3 quart 4. gram 5. peck A 3.... 
B. The man who keeps a grocery store sells 
1. dishes 2. books 3. stoves ' 4. sugar 5. overcoats - -- -- -- B  
You see that there are five possible answers in each sentence. Only one answer is right. In the 
first sentence the right answer is quart, so a line is drawn under quart, and the number in front of it, 3, is 
put at the end of the line. 
Now look at the second sentence above and listen to the next directions. 
In each of the following sentences you are to find the right answer, draw a line under it and then put 
the number that is in front of it at the end of the line, just as in the samples above. 
1. Which fraction has the smallest value? 1. 1/3 2. 1/6 3. 1/10 4. Vz S. VA - 1  
2. Many merchants do not cash the checks of strangers because l. the checks are for 
large sums of money 2. strangers buy only small amounts 3. they do not like them 
4. some strangers are dishonest 5. they do not wish money to leave the city - - « 2  
3. The distance most suitably .expressed in inches is l. the height of a boy 
2. the distance across a street 3. the length of a block 4. the height of a building 
5. the width of a stite - -- -- -- -  S  
4. Man probably learned last how to l. add 2. subtract 3. count 4. multiply S. divide 4. 
5. It is most difficult to take a census of 1. a ward 2. a.continent 3. a state 4. a country 
5. a city - 5  
6. The amount of error in measuring the length of a city block is like¬ 
ly to be least in measuring l. with a foot ruler 2."with a yard stick 3. with a hundred 
foot steel tape 4. with a long piece of string 5. by multiplying the number of steps by the 
average length of a stride - g  
7* The price of salt a pound is likely to be least if we buy l. Vz pound 2. l pound 
3. 10 pounds 4. 50 pounds 5. 1000 pounds - - 7  
S. If the height of a bin is increased 1. its volume is less 2. its volume is the same 
3. its volume is doubled. 4. its volume is more 5. its volume is decreased - - - - g  
9* Sound travels most rapidly l. when there is no wind 2. with the wind 
3. where there is no air 4. against the wind 5. at right angles to the wind - - - - 9  
The most convenient way to measure ice is to find its 1. weight 2. temperaturo 
3. volume 4. size 5. cost - ------- - 10  
11* The things that are easiest to measure are things we can 1. sec 2. handle 
3. smell 4. imagine 5. believe - - - - - - - - - -- - - n  
12. The cost of sending a 50 pound package would be least by 1. air mail 2. parcel post 
3. express 4. first class mail 5. freight - - - - - - * 12. ... 
13. On which will a grocer’s loss be largest if it is not sold in a week? 1. sugar 
2. butter 3. eggs 4. strawberries 5. potatoes - - - -- -- -- ^ ^ 
14. Germs of disease are usually measured by finding l. the number of them in a certain 
area on a plate 2. their weight 3. their length. 4. their thickness 5. their volume _ 
15. Which is likely to be most? I. a quorum 2. a plurality 3. a majority 
4. one fourth of all votes 5. a minority ' ' " ’ 15.... 
16. The error in weighing a load of coal is likely to be 1. less.than an ounce 
2. less than 12 ounces 3. less than a pound 4. from 1 to 25 pounds 5. over 50 pounds 
17. Fire insurance premiums are likely to be lowest on 1. a new frame house 
2. a fire-proof school house 3. a store building partly of brick and partly of wood 
4. an old frame house with defective electric wiring 5. an old schoolhouse - - - * yj  
IS. If they have the same bases and altitudes, which has the smallest area? 
1. a rhombus 2. a rectangle 3. a square 4. a parallelogram 5. a triangle - - 13  
19. Discounts for cash payments are often allowed 1. because they encourage prompt 
payments 2. because merchants do not need the cash 3. to help banks 4. to increase sales 
5. to increase the cost of articles purchased - - - - - - * ■ 19. ... 
20. In the long run the increased use of machinery in industry 
1. results in reducing the amount produced. 2. increases the number of hours people must 
work. 3. results in increasing the amount produced. 4. reduces tho number of hours people 
can rest 5. does not change the time people must work ------- £0  
Continue on next page 
21. Which can be sold most quickly in case the owner needs money? 
1. a mortgage on a home 2. a note for a loan 3. an industrial bond 
4. stock in a bank 5. a government bond - - - - * ■ * - -21. 
22. The decimal system is used in' 1. measuring by the bushel 2. measuring by the foot 
3. measuring by centimeters 4. measuring by the ounce 5. measuring by the hour - ■ 22. 
23. On the average the largest part of city taxes is spent 1. for general government 
2. for schools 3. for highways 4. for protection of persons and property 5. for libraries 23. 
24. The number of points or sides on most snowflakes is 1.3 2.24 3.15 4.6 5.8 24. 
25. Which represents the collective sharing of risks? 
1. banking 2. money 3. insurance 4. commission 5. taxation - *. - " - 25. 
< ■! 
26. Ad valorem duties arc based on 1. the weight of articles 2. the value of things 
3. the sizes of things 4. the cost of production 5. the freight charges .... 26. 
27. When they are at average speed which one of these is most difficult to control? 
1. sailing vessel ■ 2. passenger train 3. ocean liner 4. speed-boat 5. airplane- - - 27. 
28. Size of tires is expressed liy 1. their weight and diameter 2. the circumference of the 
wheel 3. the thickness of the rubber 4. the radius of the wheel 5. the width of the tire 
and diameter of the wheel or rim - -- -- -- -- -- 28. 
29. To compare scores on several spelling tests containing different numbers of 
words 1. compare the-number correct 2. compare the number incorrect 
• 3. compare the number of letters in each test 4. compare the percents correct 
5. subtract the number misspelled from the number spelled ------ 29. 
30. A square 640 acre farm is 1. one mile wide 2. one-half mile wide 3. three miles wide 
4. one-fourth mile wide 5. 300 yards wide - - - - - - - - - 30. 
31. At the end of five years the cash surrender value is largest on 
1. an endowment policy 2. an ordinary life policy 3. a term policy 
4. a limited payment policy 5. a fire insurance policy ------- 31... 
32. In January during a period of “high pressure” the temperature in Iowa is likely 
to be 1. 50 degrees 2. above the freezing point 3. 60 degrees below zero 
4. 40 degrees 5. near the zero point ---------- - 32... 
33. The depreciation is least on 1. cheap, frame dwellings 2. brick and stone residences 
3. brick flats rented to tenants 4. fire-proof apartment bouses 5. wooden barns - - 33... 
34. Loss through depreciation is greatest on 1. sugar 2. coffee 3. eggs 
4. a box of strawberries 5. butter - -- -- -- -- -- 34... 
35. If I buy a pound of sugar when a 10 lb. bag sells for $.50, it is likely that I 
will pay 1. five cents for the pound 2. less than five cents 3. more than five cents 
4. four cents a pound 5. ten cents a pound - - - - - - - - - 35... 
36. Which is most? 1. ,!)G5 yard 2. .375 yard 3. .1462 yard 4. .5 yard 5. .61 yard 36... 
37. The percent of profit should be computed on 1. the margin 2. the net profit 
3. the loss 4. the gain 5. the selling price - 37... 
38. 3 is to 1 as 9 is to 1. 10 2. 3 3. /, 4. 4 5. 27   38... 
39. The error in measuring the area of a state like Minnesota is likely to be 
1. less than in measuring the area of Rhode Island 2. more than in measuring 
the area of Texas 3. about as much as in measuring the area of Colorado 
4. more than in measuring the area of Connecticut 5 less than in measuring 
the area of a farm - -- -- -- -- -- -- - 39. 
40. Specific duties are based on 1. the value of goods 2. the country from which they come 
3. the quantity in the shipment 4. the distance shipped 5. the size - - - , - 40. 
Number right 
■/ikiVi. ji. i ... - 'J ji. j 
Do AU Flsoria^ in BlnsuL Cÿaca* Below* 
Directions: Do each example as you come to it. . .. ., * Jrn/<? //u? Answers at the right side of this page. 
H Answers 
D Farmer Jackson received $42.75 for 9 bar¬ 
rels of apples. What did he receive a arrel . 2 „ 
for the pples? " 
2. The father gave Harry 11 chickens. He gave 
Charley 6 chickens more than Harry. How 
many chickens did both boys ave? * 
3- In a school auditorium there are 1,300 seats. ~ 
There are 50 seats in each row. How many ^ 
rows of seats are ere? ‘ 
4. What is the area of a room 4 feet by 5 feet? 
5- At $ .25 a hundred what do 600 post cards 
cost? .  s.   
<*• A bunch of bananas contained 120 bananas. 
Allowing three bananas to a pound, what did 
the grocer receive for the bunch if the bananas 6. — 
were.sold at 14^ a pound? 
7* At 2 for 5^ how much do 16 papers cost? 
7. ..... 
A A quart of milk weighs 2.155 pounds, and 
a quart of water weighs 2.09 pounds. Find the 8. 
difference in weight. 
9. Find the cost of 50 pounds of sugar at $7.62 
a hundred pounds. 
30. Jack wished to earn $18.50-to buy a new 
bicycle. One Saturday he worked 734 hours for 
$ .40 an hour. How much more must he earn 
before he can buy the bicycle? 
31. What number multiplied by 6 gives 21? 
37. Ninety days is what fraction of 360 days? 12.  
Continue on next page 
Answers 
13. An airplane flew 95.7 miles one da)', 76.24 
miles the second day, and 796.89 miles the third 
day. How many miles did the airplane fly in 
the three days? 
14. How long will 75.6 pounds of sugar last if 
1.2 pounds are used each day? 
15- Find the average weight of three chickens, 
one weighing 3.6 pounds, one weighing 3.75 
pounds and one weighing 4.125 pounds. 
16- A man receives $5.40 for 9 hours of work. 
What should he receive for 12 hours of work at 
the same rate ? 
17. Mary spelled 90% of the word^'in a spelling 
test correctly. If she spelled 18 words correctly, 
how many words were there in the test? 
15. A book dealer allowed 10% off on a book 
because it was slightly soiled. What did the 
book sell for if the regular price was $2? 
19. What is the yearly interest on $100 at 
3%%? 
20. On an auto trip Harold traveled 29.6 miles 
the first hour, 32.7 miles the second, 34.1 miles 
the third, and 30.2 miles the fourth. What was 
the average number of miles traveled an hour ? 
21. In a certain class 16% of the pupils re¬ 
ceived a mark of “A” and 20% a mark of “B.” 
What per cent of the class did not receive marks 
of “A” or “B”? 
22. On Saturday an $8 picture which had been 
marked 25% off was changed to 37%% off. 
How much less did it sell for after the second 
reduction than alter the first? 
23. One store offered baseball mitts, regularly 
priced at $2.00, at 33%% off; another store, at 
% off. IIow much less must a customer pay at 
one store than at the other ? 
24. Susan Miller made an automobile trip at 
135 miles in 4 hours 30 minutes. What was the 
average number of miles an hour she traveled? 
25. A carpenter cut three pieces, each 2 feet, 3 
inches long, from a board 12 feet 8 inches long. 
How long was the piece that was left? 











End of Arithmetic—Problems. Look over your work. 
Number right. 
VOCABULARY 
Directions: Look at the first line of words carefully. 
A. simple I. hard 2. funny 8. easy 1. busy 5. tiny A 3  
B. g U a r d 1. stop 2. watch over 8. hit 4. run away 5. climb B  
You see there are five words after the word simple. One of them means the same as simple. Which • 
one is it? Yes, easy, so easy has a line drawn under it and the number that is in front of it, 3, is put in 
the space at the end of the line. 
Now look at the second sample and listen to the next directions. 
In each of the following sentences you are to find the right answer, draw a line under it and then 
put the number that is in front of it at the end of the line, just as in the samples above. 
1. discount 1. add to 2. join 3. mark 4. take off 5. bear - - - - - 1... 
2. cargo 1. shipment 2. gasoline. 3. automobile 4. speed 5. value - - - 2... 
3. depression 1. joy 2. pleasure' 3. spirit 4. gloom 5. frolic - - - - 3... 
4. profit 1. bill 2,. debit 3. gain 4. purchase 5. loss - - - - - * 4.. 
5. V a S t 1. small 2. true 3. cheap 4. useful 5. huge - - - - - - 5. 
6. r O d 1. population 2. distance 3. material 4. weight 5. time - -, - 6.. 
7. merchandise 1. membership 2. income 3. goods 4. tariff 5. prices 7  
8. plentiful 1. abundant 2. valuable 3. rare 4. costly 5. important 8  
9. growth 1. loss 2. size 3. cost 4. increase 5.'fall - - - - - 9  
10. purchase 1. sell 2. borrow 3. lend 4. deposit 5. buy 10  
11. funds 1. profits 2. money 3. goods 4. losses 5. shares * ■ * - - 11  
12. contribution 1. assignment 2. income 3. loss 4. gift 5. employment - - 12  
13. temporary 1. for the present 2. absent 3. tardy 4. attempted 5. permanent 13  
14. real estate 1. money 2. cattle 3. houses 4. boats 5. automobiles - - 14  
15. sufficient 1. unnecessary 2. heavy 3. early 4. separate 5. enough - - 15  
1G. innumerabi e 1. able 2. numberless 3. competent 4. secure 5. income * - 16  
17. balances 1. profits 2. budgets 3. costs 4. results 5. remainders - - 17  
18. reduction 1. increase 2. lowering of price 3. gain 4. profit 5. loss - - IS  
19. receipt 1. net proceeds. -JS. bill 3. written acknowledgement 4. promise 5. bank draft 19  
20. accumulate 1. gather 2. weaken 3. destroy 4. dimate 5. rewrite - - 20  
Continue on next jMge 
21. tonnage 1. value 2. size 3. quantity 4. area 5. weight ----- 21, 
22. appreciation 1. loss 2. increase 3. size 4. weight 5. bulk - - - 22, 
23. variation 1. difference 2. place 3. grouping 4. order 5. remainder * - 23. 
24. unanimous 1. part 2. rich 3. certain 4. all 5. divided ----- 24. 
25. fraudulent 1. generous 2. varied 3. dishonest 4. growing 5. straight ■ - 25 
* >/ 
26. geometry deals with 1. insurance 2. surfaces 3. value 4. time 5. costs - - 26 
27. meager 1. large 2. valuable 3. useful 4. meaty 5. scanty - - - - 27 
•28. range 1. gather 2. collect 3. vary 4. convert 5. assign ----- 28 
29. cooperatively. 1. jointly 2. uniformly 3. separately 4. honestly 5. frequently 29 
30. default means fail to 1. sell 2. buy 3. borrow 4. pay 5. gain 30 
31. m a x i m u m 1. orderly 2. largest 3. quietly 4. wastefully 5. mixture - - 31. 
32. royalty 1. author’s share 2. buying price 3. employment 4. merchant 
5. running expenses - - - - - - - - - -32. 
33. par 1. less 2. without 3. full 4. at a profit 5. at a loss - - - - 33. 
34. revenue 1. expenses 2. spacing 3. volume 4. income 5. review - 34. 
35. appropriation 1. total expenses 2. bad practice 3. net proceeds 4. losses 
5. grant of money --------- - 35. 
36. overhead 1. expenses 2. profits 3. interest 4. sales 5. income - - - 36. 
37. hence 1. now 2. before 3. later 4. never 5. again - 1 - - - - - 37. 
38. depleted 1.. increased 2. profitable 3. leased 4. emptied 5. borrowed - - 38. 
39. disbursements 1. income 2. profits 3 proceeds 4. investments 5. expenditures 39. 
40. obligation 1. courtesy 2. debt 3. salary 4. failure 5. repairs - 40. 
Number right  
A IT rn T "P* ,T TN ? ; T . ‘ 
At.Jit.il X i,2iVi*.ili U. • FUNDAMENTAL OPERATIONS 
DlrecüosTs:~Do~eâeh example as you come to it. 
Do your figuring’ on this paper. 
Use additional blank paper of your own 
for figuring if necessary. 
V/ritc the answers at the right side of this page. 




1 8 5 4  
1. Multiply B. Divide S. Subtract 4. Add 8. 1. 
.07 X .25= - ' S,, ]lt ■*-—* *■ 
-2-jj .4 8 . 3- 
.9 7 4. 
.62 5. 
+ .48 
Divide 7. Divide ■ 8. ■ Divide 9. 10. 
7 











11. IB. 18. 
40 = % of 40 1.375— % 130 % of 600 - 
14. Multiply 
4X3-X7- O 
15. Subtract 11. 
23 bu. 2 pks. 
6 bu. 3-j- pks. IS. 
• 15.. 
ÎS. 17. 18. 19. BO. 25. . 
Express as a Z'/. . decimal 
5 = % of 200 118.5% — 7 = 20% of  3.5% of 650 = -f- =75% of— 25. . 
19.. 
20.. 
£1. 2Û’. Divide 2A Multiply £5. 21.. 
-~-of 1% of 320 = 7 bu. 2-~ pk. ' 
5 bu. 1-f- pk. 
6 bu. 3-|- pk. 
Carry the work to 
two decimal places 9 yd. 2-~ ft. 37.57% of 720 = 22. 
39 ) 6 6 5 8 




2S2.T.S4 Look over your work. 
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Directions: Read these two sentences carefully. 
A. Milk is Sold by the I liter 2 ounce 3 quart *1 gram 5 peck ------ A 3.— 
B. The mail who keeps a grocery store sells i dishes 2 books 3 stoves 4 sugar 5 overcoats B   
You see that there are five possible answers in each sentence. Only one answer is right. In the first 
sentence the right answer is quart, so a line is drawn under quart, and the number in front of it, 3, 
is put at the end of the line. 
Now look at the second sentence above and listen to the next directions. 
In each of the following sentences you arc to find the right answer, draw a line under it and then 





















2 a speed boat 
1 sis quarts 2 as pints 
Which of the following does not equal 28? 1 two tens and eight ones 2 XXVIII 
3 a dime, a nickel, and eight pennies 4 three tens less one two 3 lour sixes and one four 
It takes the least time • 1 to run a mile 2 to walk a mile 3 to skate a mile 
4 to ride a bicycle a mile 5 to swim a mile - -- -- -- - 
Which of these can go at the greatest speed? i an airplane 
3 a railroad passenger train 4 a race horse 5 a racing automobile 
The contents of cans of fruits is usually given on the label 
3 as cubic inches 4 as part of a gallon 5 as pounds and ounces ------ 
In December in the United States I the day is longer than the night 
2 the night is longer than the day 3 the length of night and day is the same 
4 daylight is the longest of the year 5 the night is the shortest of the year - 
The longer a person travels 1 the slower lie travels 2 the faster he travols 
3 the farther he travels 4 the better he travels 3 the nearer he is to home 
Addition is to sum as subtraction is to 1 quotient 2 product 3 addend A arithmetic 
3 difference - 
We need to measure most accurately the volume of 
1 a coal bin 2 the earth 3 an apple 4 gold in a coin 5 a ball - 
The average farm is likely to be largest in 
1 France 2 Texas 3 New England A Ireland 5 Japan - - - - 
1467 
5H61 
Which of the following numbers has the greatest value? l 1,000,000 
3 .3761 1 113G.S03 5 .00023  
The most accurate measurements of distance may be found on a map drawn to the scale of 
1 fifty miles to an inch 2 one mile to an inch 3 hundred miles to a half inch 
4 live miles to an inch 5 thousand miles to four inches -------- 
If the height and width of a box are increased 
1 its surface will be less 2 its volume will be less 3 its volume will be doubled 
1 its volume will be the same 5 ils surface will be greater 
A sandglass is sufficiently accurate to measure the time required 1 to run 100 yards 
2 to work 23 examples 3 to go to New York 4 to boil an egg 5 to plow a field - 
Sales taxes would bo easiest to administer on sales of 
1 gasoline 2 milk 3 butter 1 sugar 5 fruit - - - - - 
Prices of an article are likely to be highest when 1 few people have the article to sell 
2 many people have the article to sell 3 only one firm lias the article to sell 
I the article is sold by a peddler 3 when it is out of style ------- 
Tito shortest distance between two points is 1 a broken line 2 a curved lino 
3 any line drawn through the points f a straight line 3 a dotted line - - - - - 
The surface with unknown dimensions whoso area can be most quickly determined is a 
1 triangle 2 square 3 rectangle A parallelogram 5 five-sided figure - 
Which of these is usually drawn to a scale larger Ilian the original? 
1 a house plan 2 a map 3 a tree A a deer 3 a housefly 
The opposite edges of a sheet of writing paper x are parallel to each oihor 
2 are perpendicular to each other 3 intersect A form a right angle with each other 5 form a trapezoid 
Factories that double the amount they produce 1 increase the cost of producing an article 
2 are likely to raise prices 3 reduce the cost of producing an articlo 
4 are likely to cut prices in two 5 are likely lo double prices ------ 
Continue on next, paye 
1  
2  
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21. The assessed value of a piece of property is usually 1 more than its true value 
2 about double its true value 3 equal to its true value 4 equal to about 10 per cent of its true value • 
5 less than its true value , - - - - - 
22. We can sell most conveniently by the square foot 
1 loth 2 screening for windows 3 land 4 houses 5 wallpaper ------ 
23. One hundred percent Of a number equals 1 ten limes the number 2 the number 
3 half the number 4 hundred times the number 3 one tenth of the number - 
24. Premiums on automobile insurance against accident and liability are usually lowest in 
1 small towns 2 New York 3 large cities 4 rural communities 5 small cities - 
25. The least costly form of insurance for a young person to carry is I twenty-year limited life 






26. Pate of interest is usually lowest on I farm mortgages 2 savings accounts 
3 mortgages on big office buildings 4 loans on cars 5 mortgages on homes * 26. 
27. Through the coûter of a circle one can draw i any number of diameters 
2 ot more than three dianteUys 3 not more than six diameters 4 not more than twenty-five diameters 
5 only one diameter - j - - - - - - - - - - - - - 27. 
2S. The most satisfactory way to sell bananas is 
1 by the dor.cn 2 according to their size 3 by the quart 4 by the bushel 5 by the pound - - - 28. 
29. Triangles are used so often in designs of bridges and buildings, because 
1 their shape is easily changed 2 they are beautiful 3 they vary in size 
•I they do not break down under pressure 5 they contain right angles - ■ - ' ■ ' 29. 
30. The volume of gasoline weighing 200 pounds is l less in cold weather than in warm weather 
2 more in cold weather than in warm weather 3 the same regardless of the temperature 
•1 the same in summer as in winter 5 equal to. 200 gallons - -- -- -- - 30. 
31. The area of a triangle having the same base and altitude as a rectangle 
1 is equal to half of the area of the rectangle 2 is the same as the area of the rectangle 
3 is equal to the product of the base and altitude 4 is equal to twice tiic area of the rectangle 
5 is equal to one fourth of the area of the rectangle - -.------31 
32. In comparison with a refrigerator operated by ice, the temperature in 
an electric refrigerator l Will vary more 2 is usually higher 3 will fluctuate more 
4 can be easily regulated 5 will be more nearly coustaat - - - - • - * 32. 
33. Which statement below is incorrect? Two triangles are congruent if 
1 their three sides arc equal 2 they have the same base and altitude 
3 wo sides and their included angles arc equal 4 two angles and their included sides are equal 
5 their three angles and sides are equal - - - - - - ■ - - - 33. 
34. Four is to nine as eight is to 112 2 72 3 32 4 18 r> 21 34 
35. If a live pound shot and one pound shot arc dropped from a 50 foot tower 
1 the five pound shot will fall live times as fast aa the one pound shot 
2 the one pound shot will fall five times ns fast as the five pound shot 
3 they will fall at the same rate 4 the olio pound shot will take five times as long ns the five pound 
•5 the five pound shot will take 50 seconds to reach tho ground ------- 35 
36. What percent of 40 is 50? 1 125% of io 2 100% of 10 3 so % of 40 4 200% of 40 5 40 % of 40. 36 
37. To find the cost of fencing a field, one would have to find 1 the area of tho field 
2 he value of the field 3 the length of one side 1 the difference between the length and width 
5 the perimeter of the field - “ - - - - “ - " ” “ “ 37 
38. Fire insurance premiums are likely to be lowest on a house 1 in the country 
2 in the residence section of a city 3 next to an oil reservoir 4 on the outskirts of a city 
5 near it gunpowder factory - -- -- -- -- -- -- 38 
39. To describe precisely we need 1 a ruler. 2 a dictionary 3 to measure weight 
4 tandard units of measurement 5 syouyius “ - ■ “ ■ - “ - - -39 
40. Specific duties arc based on l value of goods 2 the country from which they conto 
3 the quantity in the shipment 4 the distance shipped 5 tho size ------- 40 
Number right.... 
ARITHMETIC — PROBLEMS 
Directions: Do each problem as you come to it 
1. How long will it take an automobile to travel 
225 miles at a rate of 25 miles an hour? 
Do All Figuring in Blank Spaces Below 
Write the answers at the right side of this page 
Answers 
1. 
2. How many hours are there from 9 A.M. to 2. 
2 P.M.?  
1 • •* . , 
3. If Vi yard of ribbon costs 10*, what is the ^ 
price of a ard?  
<l. Helen bought a roast for $2.47 and a steak 
for $1.43. What change should she' receive from ■ 4. 
a ten-dollar bill?  
« 
5. A boy rode 12.5 miles on his bicycle on 
Monday, .0 of a mile on Tuesday, and 15.0 miles ... • 
on Wednesday. How far did he ride in the three 5. 
d ys?  
0. At lSt‘ for Vi pound, how much docs V-i 
pound c st?   
7. At 2 for 5t‘, lind the cost of 8 cakes. 
8. How many sixths arc there in Vi ? 
9. A grocer bought 80 bushels of potatoes at 
$1.75 a bushel and sold them at $2.25 a bushel. 
What was his gross profit in the 80 bushels. 
llarry worked at the drug store 1" 1, hours 
on Wednesday, and 2' j hours on Saturday, lie 
was paid $.10 an hour. I low much did he earn 
for his work on the two days? 
11. Find the area of a farm 1.4 miles long and 
1.5 miles wide. 
1*"> \ government report states that m a locent 
ilood the water rose 16V:> inches in 3 hours. Find 
the average rise an hour. 
Continue 011 next pane 
13, 
13. Find the reduction on a piece of cloth, 
regularly priced at $8, marked 25% off. 
14. In a seventh grade class, 60% of the pupils 
were boys. What percent were girls? !  14. _ 
15. Donald needs 9 boards, each 2% feet long, 
for the floor and sides of a cage. How many 15 
of these can he cut from a 9 foot board?   
IS. How many quarter pound boxes will o'1/» 16... 
pounds of candy fill ?    
17. Coal selling at $16 a ton in the summer 
months, sells for $17.50 in the fall. How much 
is saved on a winter’s supply of 10 tons by 
buying it in the summer, without considering 
the interest oil the money used? 
IS. Alice had 4-%, yards of cloth in one piece. 
From this she cut off a piece % of a yard long 
and another piece 1% yards long. What was 
the length of the piece that remained? 
19. Half of what number equals 3x2? 
20. A passenger train travels 300 miles in S 
hours. At the same average rate an hour, how 
many miles can it travel in 12 hours? 
21. How many degrees are there from 15 degrees 
below zero to 40 degrees above zero? 
22. If 17 acres of land produce 442 bushels of 
grain, what is the average value of the yield 
an acre at $1.40 a bushel? 
23. At 40 cents a pound for candy and 5 cents 
each for boxes, what is the cost of 6 half-pound 
boxes of candy? 
24. A grocer bought a box of canned peaches 
containing 24 cans for $5.76 and sold them at $.32 
a can. How much more than he paid did he 
receive a can? 
25. If 2 % of a number is 4, what is the number? 









Number right  
End of Arithmetic — Problems. Look over yo-U/r work. 
ARITHMETIC VOCABULARY 
Directions: Look at the first line of words carefully. 
A. simple 1 bard 2 funny 3 easy -1 busy 5 liny 
A guard x Stop 2 watch over 3 hit 4 run away 3 climb 
A 3.... 
B   
You see there are five words after the word simple. One of them means the same as simple. Which 
one is it? Yes, easy, so easy has a line drawn under it and the number that is in front of it, 3, is put in 
the space at the end of the line. 
Now look at the second sample and listen to the next directions. 
In each of the following sentences you are to find the right answer, draw a line under it and then 
put the number that is in front of it at the end of the line, just as in the. samples above. 
1. shallow X hollow 2 full 3 empty 4 not deep 5 very high - - - - ■ - - ’ 1  
2. expense 1 cost 2 offer 3 selling price 4 profit 5 office - - - - - 2 
3. mortgage 1 endorsed check 2 stock 3 insurance policy 4 pledge of property 
5 bank draft - - - - “ - - - - 3  
4. secondhand l new 2 clean 3 used 4 handy 3 neat - - - " 4  
5. property l’ losses 2 debts 3 deeds 4 payments 5 possessions - - - - 5  
*3. lease I buy 2 rent 3 sell 4 own » build - - - « 6  
7. gradual 1 sharp 2 steep 3 slow 4 dull 5 quick - - - - - 7  
S. b i d x offer 2 mail 3 tell 4 buy 3 return - - - - - - 8  
9. penalty X figure 2 sale 3 reward 4 fine 3 purchase - - - - - 9  
10. date 1 history 2 facta 3 trees 4 stone 3 time * - - - ■ - 10   
11. recipe I cost 2 directions for making 3 size of article 4 note ,5 value 
« 
- - - 11  
12. h a n Ic rupt 1 break 2 make 3 sell 4 pay 5 eat ' - - - - - 12  




1 f • » l 
14. reservoir 1 building 2 office 3 tank 4 measure 5 law - - - - - 14   
15. circulation 
16. incorporate 
1 consumptien 2 construction 3 manufacture 4 ornament 5 distribution 
X bankrupt 2 organise 3 separate 4 uncommon 5 prepare - 
17. forgery 1 stealing 2 cashing a check 3 counterfeiting a bill 4 copying 
5 signing another’s name ------- 
IS. convert 1 ask 2 change 3 sell 4 promise 5 think - 
IS. CWt. 1 by the bushel 2 ICO acres 3 ICO pounds 4 ton 3 per cent 
20. proprietor 1 owner 2 partner 3 agent 4 clerk 5 borrower 







21. approximate I quite far 2 per cent 3 question 4 appeal 5 fairly close - 21. „ 
22. protective tariff 1 income tax 2 import duty 3 expert duty 4 property tax 
5 tax on bonds ------ 
23. formula l rule 2 answer 3 division 4 majority 5 multiple - 
24. transaction 1 construction 2 building 3 prevention 4 business 5 signature 
I 
25. p r e p a y 1 pay afterwards 2 refuse to pay 3 pay in advance 4 pay again 





26. extensive 1 weak 2 broad 3 small 4 heavy 5 valuable ------ 26. 
27. drawee l maker 2 buyer 3 clerk '4 payer 5 receiver 27. 
2S. remuneration 1 destruction 2 charges 3 compensation 4 inventory 5 sovereign 23. 
29. resources 1 wealth 2 beginning 3 climate 4 health 5 debts - - - - - 29. 
30. deficiency 1 more than enough 2 taxes 3 effect 4 lack 5 receipts - ’ * - 30. 
31. pool X separate 2 combine 3 sell 4 lower costs 5 lose - 
32. minimum 1 least 2 gradual 3 chief 4 honorable 5 timely 
, t 
33. underwrite 1 subscribe 2 beg 3 guarantee 4 question 3 certify 
34. netprofit 1 marked price less cost 2 not proceeds 3 cost loss' selling price 
4 selling price less cost 5 list price - 






36. coupon is attached to In bond 2 a stock 3 a bill 4 a note 5 an invoice 
37- tangent l parallel 2 perpendicular 3 touching 4 horizontal 5 corresponding 
3S. calculation l assets 2 elevation 3 collateral 4 computation 5 climate 
39. compile I compute 2 select 3 borrow 4 declare 5 gather '* 








iXx AJO !TÏC — FUNDAMENTAL OPERATIONS 
Directions: Do each example as you come to it. 
Do your figuring on this paper. Use additional 
blank paper of your own for figuring if necessary. 
Write the answers at the right side of this page. 
1. Divide 2. Multiply 3. Divide 
18.4 
6) .0 0 8 
. r1 
X .26 2.8)18.96 





+ 8 ~A n 
— 3725962 697)4.182 
11. Multiply 12. Divide 13. 
23 
X18% 








% of .6896 = .6% of 1258 = 
21. 
Express as 
a fraction : 
.625 
22. Subtract 
9bu. 10 qts. 
— 8 bu. 16 qts. 
23. 
144 = %of 48 
Illustration - L Subtract 476 Answers 
—122 
354 
1 354  
4. Subtract 5. Add . 
Find the sum of : 2. 
2% 
— % .8'+ 4 + .13o 
3  
5   
9. Divide 10. 
rj 
l3/s-r3/io = 
1.2 — % g 
10   
14. 15. Add «1 mmm 
1000% of 86 = 8 gal. 2% qts. 
7 gal. 1 qt. 
3 gal. 3 qts. 14   
1fv    
16. .. .. ~ 
19. 20. 17    
18   _ 
3.5% of 650= , 231 = % of 168 19  
9.h 
24. 
Solve for X: 




.6 9 7 
X 4 0.6 
23   
25.    
Look over your work. 
Number right 
